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A Prediction of CO, Concentration and Measurement of
Indoor Air Quality in the EMU
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Jin-Sub So - Seong-Yeon Yoo

Abstract In December 2006, the Ministry of Environment Republic of Korea established the guideline which is
“Indoor Air Quality Management Guidelines in Public Transportation.” as control items, CO, (carbon dioxide) and
PM10 (particle matter) are classified two categories, that is, Level 1 (non-rush hour), Level 2 (rush hour). Therefore,
the quality of air in train and subway should be controlled in accordance with the guideline. We took a measure the air
freshness inside train twice at Line 4 (Tangogae-Oido), in Sep. 2007 and at Line 1 (Dongincheon-Yongsan) in Nov.
2007, respectively and, also expected the emitted CO, concentration by using a property of matter such as EMU (Elec-
tric Multiple Unit) design reviewing specification and air. According to the measured values, the concentration of
PM10 was 44, 57, 45% and the concentration of CO, was 39, 36, 44% respectively, al measured values are within the
guideline and also, as a result we found the expected value and measured value are similar.

Keywords : Electric Multiple Unit, CO,, PM10, Indoor Air Quality
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Tablel1l. The Ministry of Environment Republic of Korea

guidelines
Pollutants PUb“C. Leved 1 Level 2
Transportation
Carbon dioxide Subway <2500 | < 3500
(CO2, ppm) Train <2000 | < 3,000
Particulate matter Subway < 200 < 250
(PM10, ug/m®) Train <150 | < 200
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Table 2. Specification and Properties of EMU

Dimension| Gas Conversion factor
_ 0O, 11 kg/
Density
co, | 167 kg/
(o 32 kg/kmol
Molecular
weight CO, 44 kg/kmol
Air 28.96 | kg/kmol
Car Volume 158.18 me L19.5xW3.12xH2.6
No. Person =743k | People | AdAEY 1604
Fresh Air Rate | 1620 mh |24 =74
Temperature =27k °C
Press 101300 | am = Pa
universal 28| 10 | gmol.k
constant
O CTTPHON | 17| Ulvperson | 5] glelsli= 4l

Table 3. Measurement result of indoor air quality in the EMU

. Temp. | Hum. | CO, |PM10| No.
Date Station
(°C) | (%) | (ppm) |(ug/m?)(person)
max| 22 | 72 | 1853 | 169 | 112
Tanggogae
01 - mn| 17 | 48 | 700 | 76 | 7
Ohido I eenl 20 | 54 | 1362 | 111 | 64
onide | M| 24 | 75 [1872] 222 | 130
012 - mn| 19 | 49 | 520 | 107 | 3
Tanggogae ['onl 21 | 61 | 1266 | 143 | 70
. max | 24 | 77 | 3103 141 | 167
Dongincheon
1123 - mn| 21 | 50 | 706 | 79 | 13
Yongsan [enl 21 | 67 | 1536 | 114 | 93

Table 4. Comparison of CO, predicted and measured

CO, of CO; of
Date Station Predicted | Measured Ratio
(ppm) (ppm)
max | 2251 1853 0.82
Tanggogae
09.11 5 min 580 700 121
Ohido " on | 1412 1362 0.96
ondo | max | 2077 1872 0.90
09.12 = min 534 520 097
Tanggogae "1™ 1408 1266 0.90
. max | 3312 3103 0.94
Dongincheon
1.23 = min 672 706 1.05
Yongsan T e | 1980 1536 0.77
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Fig. 1. Changes in PM10 concentration during the EMU

400 4000,
& 11 September @ 11 September
300 z
g_ 3000
2
c
2
200 S 2000
g | Eﬁfﬁp @SD%
[ = ng# Tﬁﬁ?_-,
o
S 10004 b
o p
o ]
0 I : . ; : 0 T T T T
L il 17:36 1756 18:16 18:36 18:56
From Tanggogae to Ohido(time) From Tanggogae to Ohido(time)
(a) From Tanggogae to Ohido(0911) (a) From Tanggogae to Ohido(0911)
400-) 4000 -
4 1 september o 12 September
300 T |
g_ 3000
&
c
s S
200 A © 2000
; Yy &
0 fo w,
c
8 1000
o %ﬁﬂmm
o ]
0 l ; : J ! ! 0 T  J T T T T
T B S50 &S0 BAe As0 7:5 810 830 850 0:10 9:30
Fram Qhidosto Tanggogaeltime) From Ohido to Tanggogae(time)
(b) From Ohido to Tanggogae(0912) (b) From Ohido to Tanggogae(0912)
250 4000 -
A 23 November o 23 November
200 = .
£ 3000 o%o
3 ;
150 - € oo
A =] o
A AA AA =
N P ® 2000 L.
2008 P B A pnnh = o
100{45 4 “ AAAA ahe 5 o
P g oo
=] " o DDDUDDD ogoo
S 1000 oo ] o
501 o qooog” =
3}
o T T T T 0 T T T '§
18:04. 1844 484 4B 18:04 1814  18:24  18:34

From Dongincheon to Yongsan(time)
(c) From Dongincheon to Yongsan(1123)

Fig. 2. Changes in CO, concentration during the EMU
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