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Studies on the Air Pollution of Tunnel in Pusan Air
Preservation Division

D. Y. Jeon, Y. T. Kim, 5. N. Kim, K. K, Ahn, P. 5. Shin

Abstract

This study was investigated air pollutants{S0y, CO, NO,, THC) in 5 tunnels in Pusan,
The results were az follows.

1. The average concentration of SO¢ in Dae-Ti tunnel was 0.25 ppm, which was the highest
of all the tunnelg.

2. The average concentration of CO in Man-Duk No. 1 tunnel was 215 ppm, which was
the highest of all the tunnels.

3. The average concentration NO, in Dae-Ti tunnel was 0.70 ppm, which was the highest
of all the tunnels,

4. The average concentration of THC in Dae-Ti tunnel was 9.04 ppm, which was the hi-
ghest of all the tunnels,
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Table 1, Trends in Mumber of Vehicles by Vehicle Types in Pusan.

Year PaseORee Buses Truck Spe«lf;al Total %
Cars Vehicle
196D 28,163 4,500 T 3250 GEA1D 10000
1981 30,287 5,108 2T AR5 3540 66,812 107.04
1982 32038 6436 28439 4,104 7017 11377
| 1983 37,116 8,141 31041 4,683 a.a81 1274
1984 43498 9,858 35,079 5,348 93,783 150,35
1985 50,189 11,346 38,045 5737 106,357 17035
1986 55099 13941 44,526 6,804 124 460 199,39
1987 7544 18,535 51,332 7.587 152,894 244,95
1988 97,022 23530 58,560 B407 1B7 504 300.56
1989 130,501 28,308 73,916 2121+ 234,938 37639

# Trailer has been comprized in teuck since 1989,

Table 2, Constroction of each tunnels

Ku-Dak Man-Thak MO | Man-Duk ND2 Pusan Dae-Ti

Length 1874M B20M 1740M B60M 401M

Width o940 | 94M 10,1M G6M

Height ™ 10| B1M G50 6.2M

Form of tunnel Diouble Single Dioubbe Double Deuble
Number of fan 8 20 B 4 -
Power of fan 2405, 15%: dﬂﬂ:ﬁ- 120% =
Sentiron | 8100% /e = MO0-165% gc | 37507 foec }

Capacity of traffic 2950, 1776, 1505, S50, s
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Table. 3 Typical exhaust gas composition

Mode of operation] CO(%) HC{ppm’ MO, (ppm) S0st ppm)
Gasoling]  Tdle 4.0~100 300-2,000 501,000 ]
Cruise 0,750 00— 500 1000~ 4,000
Acceleration 0.5~4.0 200—400 | 1,000~ 3,000
Deceleration 1445 1,006~ 3,000 5055
LPG gag Idle 20~5.0 150~ 1,000 40 o
Cruise 0.7~25 190350 120—2,000
Acceleration 0.4—10 120200 4,500
Deceleration 1.5~4.0 2,000~ 4,000 60
Disel | Idle 0 300~ 500 50—70 20~100
Cruiss 0—~1 200 BOO——1.000
Acceleration ] 90~150 2001000
Deceleration 0 300~ 400 3055
1) T (50
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Tahle 4. Distribution of 50 concentration

unit { ppm
Tunnel Ku-Duk Man-Duak Mol | Man-Duk No2 Pusan Dae-Ti
1st half year 013 .21 012 017 021
2nd hall year 023 019 0.17 010 0.28
Mean 018 (2 015 0.14 0.25

# The half year average 4 months' data.
The 1st half yvear i 4, 5, 6, T months.
The Znd half year is 8, 9. 10, 11 months
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Table 5 Distribution of CO concentration

umit © pypm
Tunnel Bu-Duk Mam-Duk Mol | Man-Duk Mol Pusan Dac-Ti
1st hall year 4 240 4.3 8.6 132
2nd half year &5 180 49 T4 146
Mean B0 215 A6 &0 139

3) EHREEH(NOD
NOo| 39 & El9fl @EE Table 67 ¥of FNRMGENEE JO0%E 214 032 ppm ©]
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oo M@ 7HF M

- JEY -



NOpoll $i9F FBRES Table 734 Lo} FiSTSREE NOS oHb A2 JokE g4 .38
pom 02 7b% woloo] TARESLE 94 WE2EEA 018 ppmos HHTEE el
digich E0R @R lEdel 7l gleo fhmordely Wl

MO NO+NO=olo] Mol #RiHsE NOSs NO:MCH NO7 Bk NOE #Es seii
RO LS 7] 42 RN EERTY ojge] ek

aed & EESE NOS NSl ER7F =27 vehia e 2 BE Rk neemta
J e o =Eare] Bifo] FES|R) Aol mEdch LRE YA g B2
s el e die) Ermitel el I U mE Ak k8 &R e 2leE
By

Table 6. Distribution of NO concentration

unit © ppm
Tunnel KuDuk | Man-Duk Nol | ManDuk No2 |  Pusan Dae-Ti
1st hall year 0.30 0.31 0.17 023 0.35
Ind hall vear 0.38 037 0.18 0.39 0.41
Mean 0.34 0,34 0.18 0.31 0,38
Table 7. Distribution of NOz concentration
unit § ppm
Tunnel KuDuk | ManDuk Mol | Manluk NoZ |  Pusan Dae-Ti
1st half year 0.19 0.26 0.14 019 0.26
ond hali year 0.28 024 022 0.22 037
Mezn 0.24 025 017 021 032

4) BIERFECHC)

& Ei'dafl CH: BEE Table 83 2ok FHREGBEE LMAEIEAA LT7 ppme= 713
Eoton| PHRESEE BE2EdAM 142 ppm 22 YENGECS CHE BEREYD RE
Ryt PERE JeRdA] g3 jdan Bl #8340 QU SRR BEEEE A
Blde] 7Hd zoo] MEzeide] A viebick

n-CHeol 348 & =25 @EE Table 99 ©r) CH vH7 2 AeFERe 4 7H
w0 e oM il dehdoh LM RESE EddA 7 3las SlE
o] 7l wielch, Adhl HEsbahs) R{EARE olelrhA EReR EmsEd 2A

- 164 =



o Paraffin, Olefin, Aromatic22 e ¢ 83 Acetylene = FETH Faraffin £ K
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Tahle B Distribution of CHy concentration

unit . ppm
Tunnel Ku-Duk Mar-Duk Mol | Man-Duk Nal Pusan Dae-Ti
1st half year 122 1.34 130 136 126
2nd half year 214 1.79 1.64 187 277
Mean 168 157 142 L67 177
Table 9. Distribution of n-CHa concentration
wnit - ppm
Tunnel u-Duk Man-Tk Mol | Mop-Duk Nol Pusan Dae-Ti
1st half year £L72 783 3.03 4.44 6.05
2nd hall year 529 6.57 448 4.24 B4R
Mean a0l 7.20 3.76 4.34 T.27
EFEELE Bk AL Fig 160t}
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Figl. Distribution of 50k

Fig2. Distribution of CO
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1} S0:8] EISFHREE M R e, #, Sk tunnel®ld &% 0.18ppm, 0.20
ppm, 0.15ppm, (.14ppm, 0.25ppm =]%lc)

2) COS8)| Fiyimshrs= h 8, M1, SM2 3 oFF twnneld X £4 8.0ppm, 21.5ppm,
4.6ppm, 8.0ppm, 139ppm =12ich,

3) NO.8 FifSRe A, ML 382, $#l, A% twonelsl4 &% 0.58ppm, 0.59
ppm, 0.35ppm, 052ppm, 0.70ppm °]%ich

4) THC#| THAHREE AW, AL, B2, 2L, ¢ wonelolX %% 6.59ppm, 877
ppm, 5.18ppm, 6.01ppm, 9.04ppm )21t}
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