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Abstract

This study included three experiments to evaluate in—vehicle exposures to PM10 and CO: 1) evaluation of in-
passenger car exposures, 2) evaluation of in—public bus exposures, and 3) simultaneous evaluation of in—passenger
car and in—university bus exposures. The tests of four factors (transportation mode, passenger—car type, commute
period, and commute season) were focused. A total of 40 actual passenger car commuters, 20 public bus
commuters, and four university buses were recruited or surveyed. The same commuters were participated in both
the summer and winter studies. Two factors such as transportation mode and passenger—car type were found to
have little effect on the in—vehicle levels of PM10 and CO. Commute period was found to have little effect on the
in—vehicle CO levels. Conversely, the other factor, commuting season was found to influence on the in-vehicle
levels of PM10 and CO.

The present study also confirmed that under the Korean commute conditions, vehicle interiors are an important
microenvironment for exposure to PM10 and CO. This was supported by finding that the in—vehicle air levels were
much higher than ambient air levels reported by several previous studies. The mean in-vehicle PM10
concentrations were 114 and 103 pg/m* for passenger cars and public buses, respectively. For CO, the mean in-
vehicle concentrations were 2.9 and 2.6 ppm for passenger cars and public buses, respectively.
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(U.S. Environmental Protection Agency, EPA)2)
Total Exposure Assessment Methodology (TEAM)
Studysll & VOCsoll what 7fql xZo] zhske] 4}
434 UAHFE #AS e Aez rusyd
(Wallace, 1987). 3 2¢] ek AL&3 #313 VOCs
o dE 3o dFEL I AbEH B= o)
Ae A 5ol visl, 2EITA 23 Rl 5
2 24 5% VOCs8) 44H xol 22| H1 of
2 Q% Afle) A% Aol FoiEm Fa
3o} (Chan et ai., 1993; Wixtrom and Brown, 1992:
Weisel er al., 1992; Bevan er al., 1991; Chan et al.,
1991a, b; SCAQMD, 1989). =3} oj& 2] A5
of 2A% A 23 F ilEHE vdh ¢ o
& ARE, 223 2] ALAE 3L Qe
=249} VOCs pEE 9 d7) seud gol
A3, o] g A VOCs= 9%l =z Abe] F7)7b 3}
% W= BES7) Bge) 2 W) VOCs 57}
Z7hAeh 209 A= EH2A A% oAl
VOCs xZol| 3k A7t 43 % dwy Aol gl
} (Jo and Park, 1998, 1999a, b; Jo and Choi, 1996).
o], A5AF A4 skaE 4] =244 VOCs
Bl ol 3 FA)E-A (respirable particulates) gl
PM103} 94tglel4 (CO)Y F8 wiEdezxw o
22 g} (Williams, 2000; Gertler et al., 1995; Bevan
et al., 1991). wjetr, ApE2} dA7tA= PMIOTH}
COosl W =249 edEs F7712 299
o] E SHEHEE VOCse} sl 2 2 e
ARl ol 29EH I PHale 2
Z A1z 4 )t} (Rodes ef al., 1998; Flachsbart,
1995). 18y} VOCsobe 2] PM103} COel o 3t
ek 8 F w22 gy} dF= & | &3 Al
o)of. 55 PMI102] A% A537h obd BhE Al
s)9] eodel WY WFE FHANE HT G 5
B0t (A 2154, 2000; el sh o)
T, 2000; A9 £33 % 2000; A eF =, 1999;
WAle = 1998; §-AA 5, 1995), xlaF &3 F
Foll AsiME FHelE 55 PA7A Rodes er
al. AF-(1998)7F U4’ Aez nyEI gz
% &8 F $5A €O x3 RFE TN
Y% S ub gok ofF Aol AT xF o
NG e $AY BT 2R ALE AT
X] a3 ) AR oo} (Fernandez-Bremauntz and
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Rodes et al., 1998; Jo and Park, 1998 Flachsbart,
1995).
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PMI0 Al 85 HF317] 2lais] 2 Aol AL45
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B ATl Al-4% oAl Teflon coated glass—
fiber (Pallflex, Putnam)¢]gicl. 35 oJHa= Alg-
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Table 1. Summary of PM10 (ug/m?®) and CO (ppm) concentrations inside passenger cars and public buses.

Passenger car

Public bus

Compound
Min Median Max Mean S.D. Min Median Max Mean S.D.
PM10 41 111 194 114 39 40 100 217 103 41
CcO 0.8 2.5 7.8 29 1.5 0.7 24 4.5 2.6 0.8

*Number of PM10 samples: N=79 for Passenger car, N =40 for Public bus; number of CO samples: N = 155 for Passenger car, N =80 for Public bus
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A A2 dFEFHe] A7 Aold) AL W £4
Ak} Al 227t PMIO ol F 23 v 37
(microenvironment) 2] 3ol A|A ECh &
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Table 2. Mean in-vehicle concentrations of carbon mono-
xide (ppm) for the current study and other studies.

Study area In-auto In-bus
Washington, DC? 11.5 6.0
Raleigh, NC® 1.3 NA
San Fransisco, CA¢ 4.6 NA
New Jersey/New York! 30 NA
Central Paris® 120 40
Mexico City! 56.1 314
Taegu, Korea¥ 29 2.6

*References: “Flachsbart er af. (1987); "Chan et al. (1991); *Ott et al.
(1993); “Lawryk (1994); “Dor et al. (1995); 'Fernandez~Bremauntz &
Ashmore (1995); tthis study
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AbBlER A Gy W BRSO 9 dF A g
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olBZ ¥ dF ZHe} AYPAez vimd 4 gt
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240 ARy gy g = gz Ay FH
A HAFAEst duE 9 oA FHY 2pee v
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Table 3. Median PM10 (ug/m®) and CO (ppm) concentra-
tions inside passenger cars based on car size

Table 4. Median CO (ppm) concentrations inside passen-
ger cars and public buses based on commuting

and model year. period.
Small Large Passenger car Public bus
Compound Compound - - - -
New Old New Old Morming  Evening Morning  Evening
PMI10 97 115 122 117 co 24 25 23 25
Co 22 24 25 2.6

*Car size and model year are defined in the “Experimental methods™
section; number of PM10 samples: N = 19 for Small-New, N =20 for
Small-Old, N =20 for Large-New, N =20 for Large—0ld; number
of CO samples: N =39 for Small-New, N =39 for Small-OIld, N=38
for Large—New, N =39 for Large-0Old
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*Number of samples: N =77 for Passenger car—Morning, N =78 for
Passenger car-Evening, N = 40 for Public bus-Morning, N =40 for
Public bus-Evening
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Table 5. Median PM10 (ug/m®) and CO (ppm) concentra-
tions inside passenger cars and public buses
based on season.

Passenger cars Public buses
Compound -
Winter Summer Win/Sum  Winter Summer Win/Sum
PM10 124 90 14 122 78 1.6
CcO 34 19 1.8 2.8 2.4 1.3

*Cur size and model year are defined in the “Experimental methods™
section; number of PM10 samples: N = 39 for Passenger car-Winter,
N =40 for Passenger car-Summer, N = 20 for Public bus—-Winter, N
=20 for Public bus~Summer; number of CO measurements: N =77
for Passenger car—Winter, N = 78 for Passenger car-Summer, N =40
for Public bus-Winter. N =40 for Public bus-Summer
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7k =7l 7 0ug/m* Y 19ppmoe A ofE
of g A-ge] PMIOZ CO 43t wi&Z zzt
149} 1824 443 AY PMI0 ¥ COFEr}l o
R Aol ¥ Ve A0 A ALl
PMI03} CO Z93t %7} 2H7b 122ug/m’ % 2.8
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Table 6. Summary of PM10 and CO concentrations (1g/m?) inside passenger cars and University buses travelled in

tandem.
Passenger car University bus
Compound
Min Median Max Mean S.D. Min Median Max Mean S.D.
PM10 52 76 110 79 17 50 93 141 95 29
CO 19 24 40 2.5 0.6 1.5 22 3.0 23 0.5

*Number of samples for each data set is 14
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