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Abstract

In this study, indoor PMo concentration was measured by different type of real-time instruments in public transport
vehicles. Light-scattering method is widely used in measuring the size of particulate matters and there is two types of
light-scattering methods; one is the nephelometer type which measures the light-scattering degree by aerosol cloud, the
other is the spectrometer type which measures light-scattering degree by individual particle. We observed the variation
of PMyo in KTX, subway and express bus carriages by 1-minute resolution and found that there is similar tendency
in pattern among 4 light-scattering devices but difference in absolute concentrations. By comparing gravimetric result
in a subway cabin, the spectrometer type device, C, was chosen as a reference device. The conversion factors of
nephelometer device A-1, A-2, and B were 1.666, 1.463 and 2.125 respectively.
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Table 1. PMyo measurement method in public transportation vehicles.
Route Trip Hour Instrumentation Pﬁj:g{'r?;r
Light scattering )
KTX (Srgl?r?dl -tlra; ’l)J)san ﬁg}%hr (one (rrephelomet.er type) A-1, A2, B I
Light-scattering c
(spectrometer type)
I(_r:grr)];elsg%te?elrn%ype) Al A2 B
Subway  Hine 2. Seoul ?%88 (Lsiggct{fgggeir”?ype) c 53% ~ 90%
-16: )
Gravimetric Analysis R
(Min-volume air sampler)
Light scatterin
Express Seoul-Dagjeon  1:50hr (ngphelometer %ype) Ad A28 51% ~ 77%
Bus (round trip) (one way) | joht-seattering c 0 0

(spectrometer type)

*A-1, A-2: LD-3B, **B: Dustmate, ***C: Optical Particle Sizer (OPS)
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Fig. 1. PMyo variation measured by different light—scattering instruments during the journey in
public transportation vehicles.
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Table 2. PM1o levels measured by different instrument.
PMy (ug/m?®) A-1 A-2 B C R
Mean (arithmetic) 333 29.5 311 201
Mean (geometric) 29.3 26.0 27.9 17.9
KTX Standard Deviation 185 16.3 164 109
(N=349) Max 9 82 1333 89.6
Min 11 11 11.1 5.05
Coefficient of Variation 0.554 0.553 0.527 0.542
Mean (arithmetic) 99.5 86.3 232.6 68.1 634
Mean (geometric) 97.8 84.8 222.9 66.0
Subway Standard Deviation 18.3 16.0 67.3 175
(N=240) Max 169.0 152.0 524.1 138.6
Min 56.0 50.0 101.7 39.9
Coefficient of Variation 0.184 0.185 0.289 0.258
Mean (arithmetic) 450 304 487 26.8
Mean (geometric) 42.2 37.0 451 24.7
Express Bus Standard Deviation 15.9 138 18.7 10.7
(N=213) Max 77 69 87 53.6
Min 20 18 20.7 11.3
Coefficient of Variation 0.353 0.350 0.384 0.400

"R: Mini-volume Air Sampler
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Fig. 2. PMyo variation divided by mean value by different light—scattering instruments during
the journey in public transportation vehicles.
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Table 3. Conversion factor based on C device.

A

& SAEA N e e vANA 54 549 7

Conversion Factor A-1 A-2 B
mean (arithmetic) 1.737 1.463 2.125
KTX standard deviation 0.592 0.528 0.432
max 4,053 3.670 3.012
min 0.501 0.477 0.494
mean (arithmetic) 1.508 1.304 3.444
standard deviation 0.274 0.213 0.747
Subway

max 2311 1.844 6.426
min 0.791 0.695 1.546
mean (arithmetic) 1.728 1516 1.844
standard deviation 0.247 0.218 0.241

Express Bus
max 2.210 1.937 2571
min 1.015 0.880 0.990
mean (arithmetic) 1.666 1.463 2.125
Totdl standard deviation 0.449 0.398 0.899
max 4,053 3.670 6.426
min 0.501 0.477 0.494
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