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Abstracts

This study was performed to investigate indoor zir pollution of 5 underground shopping
centers in Pusan. S, NQ,, C0O, HCHO, TSP were measored 4 times{a time each quarter)
during 1990,

The results were as follows 3
1. The mean concentration of 30; was 2154 ppb at 5 sites and those were comparatively

good air guality.

2. The mean concentration of NO: was 1316 ppb at 5 sites and those were comparatively
good air quality.

3. The mean concentration of CO was 14 ppm at 5 sites and those were comparatively
good air quality.

4, The mean concentration of HCHO was 134.7 ppb at 5 sites, all sites showed high conce-
niration.



5. The mean concentration of TSP was 207.6u9/m at 5 sites, all sites showed high concen-
tration.

6. To control of indoor air quality, comprehensive and systematic measures should be es-
tablished.
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Table 1—1. A pollutants level of Sémycn underground shopping center.

Item
D#\ SOdppb} | NOuppd) | CO(ppm) | HCHO(ppb) | TSP(ug/a’)
5 10 210 285 265 1014 355.6
7. 8 172 31 185 93.2 260.6
9. 3 270 180 .83 896 4279
1L & 24.0 16.0 104 528 514.0
Table 1—2. A pollutants level of Tachytn underground shopping center.
Item |
Bk S0:(ppb) NO:(pph) CO{ppm) | HCHO(ppb) | TSP(pg/m)
o 10 182 137 LG5 125.9 B17.b
7. B 146 218 230 1178 475
8 3 2000 26.0 130 1096 60498
1L 6 2710 19.0 143 46.1 (1 |
Table 1—3. A pollutants level of Lotte underground shopping center.
Item
Dt S0:(ppb) NOdppb) COippm) | HCHO(ppb) | TSP{ug/m’)
5 11 250 514 145 1000 1112
7. 10 . 4 6.2 161 1068 1321
9. 10 6.0 11.0 124 1106 168.5
1L, ¥ 230 130 132 2002 3357
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Tshle 1—4. A pollutants level of Kolon underground shepping center.

Item
e S0:(pph) NO:(pph) CO{ppm} | HCHO(ppb) | TSP(wg/m’)
& 11 219 15.2 L70 1134 224.2
7. 11 195 136 156 104.2 2067
g, 10 250 180 112 1024 2168
1L. 7 20,0 110 115 27940 1574 |
Table 1—5. A pollutants level of Kugje underground shopping center.
""-.._\_‘ I
tem
“‘“N SOppb) | NOsppb) | COfppm) | HCHO(ppb) | TSP(ug/m)
o 24.2 1549 1.30 184 1848
711 165 13.7 L.80 1263 1028
9 11 14.0 11.0 105 g8.6 1314
11 1% 18.0 Q.0 1.0 3445 1340
WECeER A7, Ad, LM Table 29 20
Table 2. Maximum, minimum and average level of each sampling site.
: Item
. . SO0sppb) | NOsfppb) | CO{ppm) |HCHO{ppb) TSP(ug/m})
Sampling site
Ave 223 10 1.6 843 3895
Shmyon Max 270 18.0 266 1014 6140
| Min 17.2 1 | (.83 G2.B 266
| Ave 0.0 20,1 L7 09.9 50,7
Tachviin Max 270 26.0 23 1259 G0a8
e Min | W6 | W7 | 13 | 461 At
Ave 26.1 a8 14 15148 1859
Lotte Max 30,0 13.0 L61 290.2 338.7
Min 212 b.14 124 1040 111.2




Ave 21.6 45 138 150.1 2013

Kolon Max 5.0 18.0 1.7 2789 2242
Min 180 110 112 1029 1574

Ave 18.2 124 13 1875 1306

Kugje Max 242 152 18 345 184.4
Min 14.0 8.0 1.05 98.6 102.9

Meamn 2164 1316 14 1347 297.6

Rl fshs ETaMe) MR Bisils Table 35 @,
Table 3. The recommendation of underground space.

. hem Underground space Tunnel Underground Parking

S0, 0-Lppm/day 0.5ppm/15min =
N, 0.15ppm/hour (0.5ppm, 15min -
co 20ppm/Bhour 100ppm/15min Slppmy/Shour
o, 1000ppm,/Shour 2500ppm/15min ~

HCHO 0.1ppm/day - -
TSP 300ug/of day 200pg/ ol day =
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Table 42} 5¢§ v}eldiqic)

Table 4. Levels of outdoor air pollutants (19904E)
S ltem | 50,(ppm) NOs{ppr) CO(ppm) | TSP(ug/m)
5 0L0E6 — 173
T 0019 e 117
g 0.023 = 104
11 L.036 = 117




Table 5. ‘85 Pollutants of underground shopping center

NO. | Samgling BE—— - | SOuppm) | NO{ppm) | CO(ppm) | TSP(wg/n!)
1 |Seoul Stadium(UD) 0054 0,060 33 D496
2 |Seoul Stadium{Ch) 0.054 0.047 33 0.707
3 |Jongro 5 Ga 0.042 0.055 a1 0511
4 |Jongro 2 Ga 0.030 0.018 26 1128
5 |Jongro 4 Ga 0.066 0043 36 0429
6 |In-hyon 0.090 0057 10.4 0.346
7 |Bang-san 0.0564 0080 18 0.529
& Yeoung-deung-po 0.062 0070 5.0 0.695
9 |Y-d-p market 0.048 0.054 30 0.446

10 | City-hall 0.040 0.037 29 0.515
11 |Sho-gong-dong (L.066 0,036 18 0.288

12 |Myung-dong 0.072 0.056 49 0486
13 |The Metropolitam Police 0078 0077 50 0.369
14 |Chung-mu-ro 0,048 0.065 44 0528
15 |Hoi-hyan 0024 0032 12 0.324

16 |Ulchire gate Q.060 0.056 7.0 0.362

17 |Jongro 6 Ga — e - -

18 |Sung-Jung 0,080 0.077 204 0.469

19 |Chung-ryang-Ti 0.078 0082 36 0L720

Mean 0.058 0.056 5.0 0.519
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Somyen  Taehyln Lotte Kolon Kugje
Fig. 1 The conentration variation of S0
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Fig. 2 The conentration variation of NO.
Table 6. Effect of vehicle mode of operation on emission
Fuel Condition CO(ppm) | THC(ppm) | NOJ{ppm) | SOsppm)
idling 40~-100 | 300~2,000 50— 1,000 0
| acoeleration 0.7~ 50 | 300— 600 | 1000—~4,000 0
aa ) P 05~ 40 | 200~ 400 | 1,000~3.000 0
decelarating 15~ 45 | 1,000~3,000 G50 0
idling 20~ 50 | 150~—1.000 40 0
acceleration 0.7~ 25 190~ 350 | 1200~ 2,0{d 0
i normal 04~ 10 | 120~ 500 4500 0
decelerating 15— 4.0 | 2,000~—-4,000 G ]
idling o | 300~ 500 | 50~70 | 20—100
P [ 0~ 01 200 | 800~1,000 »
normal 0 80~150 | 200~1,000 &
decelerating 0 300400 W55 »

# gaccelerating | 0~40km/h
normal - 40km/h
deceleratign © 40~0km/h




3} CO

—EEMEE A THLES feas RN 8 Y 274X 10%n AE KiigEY o) &
B5% 7 Jt¥FHoM HlHs AMBELEC sisAME 75X 10%n MKRE KiKED o F
P eE 2% 95 &8 494 3 FFIEY 92048 § 5 sled &8 AT
Bt 3 13 A5s E@AA shtEcEy 29 5% EEVF aEv)ads BesE A
o2 @ide weigel YAty ¥ HEES ERE HEbad &8 ZoE YA
gle},

& PHES] 4 Table 1, 20149} 2o] SEPEE & THHDT Lippmo = IRNEEN WY
20pp/sirelE B4 B4 Ray @ RAZt BE Aos vebdch mEY MM TES
A4 &% 16 L7ppmo® 713 &l JElyich o) A4 WS PRESlad) o fEAC] =
FE2 s 4zl ol M oS G BIE eEel ke e 448 Yol
R gle] Elete R B COrk:s] A sl dic)s) BEED.

ppm T -
20 4

054

Emlirm Tanlhyﬁn L::n'te Kolon Ku:m'e
Fig. 3 The conentration wvariation of C0.
4) HCHO
Formaldehydets THE kA% BY} 94 LBHEA &8sl s 2axn gou

= g —



2T, TRAZ 8 290 WiMEE TR: d4¢] A4 f9oiAs et Kt 9
7l, %% W3 Z3v)e) AN REde A7)4d PEf

AlRd EEHY BAge 34 A5SYE 43, o, 27, 4% ¥ 9%, 449 =9 ¢
A5 m%e] 924, AT AUU 8 =E Milc] & o F1AA) g Tl
FHE71A 7F D =o] HCHOS Fivn@Ee 42+

# WHEe] A§ Table 1, 2404 Be uigl o] & BEEMECIM WE 28 W] HEES
Holv| ## XS A9 P 1875ppbE BEEEE WEE 100ppb/day S #0 26E
7hote] EEEet 1o Bl 3445ppbE JER R REEE Jebd Fo EEE TSR
¥13 843ppb2 uEhden &/ Jed Bhe F& HEs 951A9 9T Tres
¥zl slglgcin BeEd

ppb —
2004

| —
I
|
¥

100 4~ %
| | [ |

Somyon  Taehyon Lotte  Kolon  Kuge
Fig. 4 The concentration varjation of HCHO.
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Fig. 5 The concentration variation of TSP.
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