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The Measurement of the Indoor Air Quality in Subway
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ABSTRACT
Indoor air quality is an important determinant of human health and comfort. However, the
complexity of pollution sources and the multitude of parties responsible for creating indoor
exposures makes the improvement of air quality difficult. The HVAC(Heating, Ventilating and
Air-Conditioning) system is important facility to provide comfortable environment passenger service.
The Ministry of Environment is established “Indoor Air Quality Management guidelines in Public
Facilities” in December 2006. Hereupon, the train and the subway are included. In this research air
quality in the Subway compartment has been measured. As a result, the concentrations of PM10
and CO, were reached to 93% and 61% of the regulation values, respectively. Thus, the indoor air
qualities of subway have been proved that they satisfy the recommended guidelines by the Ministry

of Environment.

1. A &

AT ANFNIAE A4S G Aol§ AAVEM L AFL gAY} o] dFaEFD
Al Bl E oA 1 Beel Fxsn Yok

B4%E 069 1299 /1E] ARIA] A

Wepd AEE ol gah: wAd Bl AAE AFIE ATET) AT A5HA =g} P FF
AEA AL e AAVANTE 23 weo] B asiu,

(RURERRS
[e]

shsta, stol kel MAgel YolAE BALS e AT + Yt AR AdeA Ba
ol 154 AsaxHFd->AZFg L) E = B LA7H18:00-20:20)) st=HE7|EATH &5
o= FASYE, Al dolHueE A8 AR Fedny Bl
0 S AT AEATNTAE, g3
E-mail : sojin71@hanmail.net
TEL : (042)609-3959 FAX : (042)472-4920
wx Edign gistd, ZAA ST ag
wxk Sk FH EgAL

wenr HHALT|2AT4

1325



2. S39E R Y

SALES 7171 & 39 o] oibeadh vAWAS SAA, 154 deAt SAANY ' S
Al 3% 494 ¢

SAARNE 55 Ak FAAA 1291292 oA gobA, 129413¢2 MM A3t Ads A
A= 3ol EUEE Afolell Fa 47t dEAt EYEel 2w 1S AAsgith

3. 2 &

A

B2 A4 F/YAE S4A%E E 5% Pk =G BP% slolsehel /A ww Avke E
Z

=3
2k AU sAkeE VIee®s mAIRA(PM10)$}E o] 4kst e A (COy) adaAZE of = A=A 4

‘S usrd A dde kol =8l Level 15 483kl

Level 19] 7|54 200pg/m' (=4 13] A B¢k 710l 93%rwo2 AU ol 45
Hups Ak Adler)er sAol 5o w2 1gh o] v UAHTE Bt

o] 2talEk A H X+ 129 13¥90 Ht 2,153ppml & SHEAT $A019L H1 201 o s g5
7hol =8kl Level 25 A -&313lHt
Level 29 7]¥*] 3,500ppm(=41 13
Hl gl et F7}staL, X*i}oﬂ"ﬂ"ﬂ ol 4
A

o ofg Qo] A Ete &
4 Aok 12012951 139 HEA00E Gelael 442 B 54 A4k AR 1

el YFWEFT AUT/NA ATER A3} A4S S 5 Aok
43 #E 98l 59 ALAow S, FEHA2Y Aol QolA

E 1. 234F 'HEsusso Ays|=2ae Jtol=atel,
3= T B Level 1(344]) Level 2(E5H4])
o s}k EAAE 2,500ppm ]34 3,500ppm |3}
(CO o 2} 2,000ppm ©|3} 3,000ppm ©J3}
wAHA] EAEE 2004g/m’ 0] 3} 250ug/m’ ©13F
(EM10) 3 150728/ 01} 2004/ 3}

% Aak d4o] o) 50%0l % SN mAAE A g 7
wA 13 8A Bk 7lE, 34 EAEE 100% AAIY = 1604.

o
52

1326



E 2. A5 Jlol=2tele| AtEfe| MA|.M Al DAl

g3 = s I
TAEE A fREF7] U = AARLS < 12w

o] Ak3}EH~(COy)
g A AZFS 9537 fdE = AAAELSE x 20m
AF2ke] Ul g ?‘4%*3%7@}%‘%01}} .?L—E—%L s|=of 3
T W] HastE AAS AR
E 3. EYE=E 2 EHI|7|
S = A 7] 7

A A (PM10)

Dust monitor (model : 1108), Grimm (5%)

o] Ak3}eH~(COy)

TAQ monitor (model : 1Q410), Wolfsence (V]=)

E 4 .13 dMSi SEAIZ & SR
2006.12.12(3}) 2006.12.13(5)
4 29 H] 3L
EZFAIZE =2t 94 EZAIZE sk 14

S99 =2 19:02 2 18:09 134 SN
3}A] 19:05 94 18:13 142
A7) 19:08 97 18:16 144
ot 19:13 100 18:20 168
TFE 19:16 106 18:23 181
=4 19:18 131 18:26 157
s 19:21 134 18:28 162
Qe 19:24 123 18:31 163
et 19:26 114 18:34 170
24 19:29 131 18:37 157
A A5 19:32 128 18:40 171
AL =4k 19:34 123 18:43 184

7P A kA 19:36 128 18:45 201 12 OJE% ﬁﬂa A,
T I3

T2 19:41 87 18:51 167
A=Y 19:44 72 18:55 99
43X 19:46 48 18:58 71
27 19:48 41 19:00 59
o 19:50 40 19:02 62
=37 19:52 34 19:04 60
|4F 19:55 29 19:07 52
7 19:57 29 19:09 52
&9 20:00 28 19:17 54
A% 20:02 37 19:20 60
ol 20:05 46 19:22 73
Z237} 20:07 46 19:24 52
2|3} 257} 20:08 47 19:26 50
T3t U 20:10 40 19:28 49
FRY 20:11 35 19:30 47
RS 20:13 35 19:31 48
A7) 20:14 30 19:33 35

A9 =z 20:16 - 19:35 - A i




E 5 138 MESx AU37I88E 5840t
T B PM10(xg/m") CO2(ppm)
4 o 275.2 1644
06.12.12(H<) #H 2 140.4 1220
3 T 186.6 1474.8
A o 266 3608
06.12.13(H<) ] 2 783 587
L 149.5 2153.8
E 6 . 2t4F Jtolezelnt MEXt S8 AT "W
Ztol =&l = 4 4 HHd)
T
Level 1 Level 2 12€124 3 12€13Y A3y
H AR 2004g/m’ 250ug/m’
(PM10) ol s} o] 3} 187 150
oxkslE A 2,500ppm 3,500ppm
e ek 1,801 2,1
(CO2) o|a} SE 5 ,153
% A 13 LA Higk 715, FAA A E Level 1 7)F o]Ul® #e]d}a,
EHAAE Level 2 7S 29814 EF B AS B%
210 300
O 1. MSAAU S22 o|MEHX] 5E#35H12/12)
210 300
180 L 250
g 150 f’*\ 200 é
g 120 I 150 .‘%
g 90
g 100 o
ﬁ 60 %
& 30 50
o M — 0
O8 2. S S22 o|MEX| sE8#5H12/13)

1328




Passengers number(person)

210 4000

180 3500

150 L -4 3000

4 2500
120

| 2000
1500

CO2 concentration(ppm)

1000

Passengers number(person)

53

00

o

AAHKTX, A%, FFEE)%} AF4E hgon B35 TFuErAlg]dvel o] ekl
% o Astnd gk md A Al A

of ZAst] FAo] 7HF Be FHEHI Azl AddEE =
AW 71 7HA 3 Ajbs Ag AFE Algetal

A = AUSE A HrF s ddEY AR FitA e AAAE FHoR fgRE 7
g ow, wEsFHdoR AEat Al 2z did dF A g Welrh Wi dE &
Aol Fak e, APz A, A Bodn 58 F83 ANEHIEHE Adeta, A A5 Fo)
g il dak Adn] Mze; 2L 2gAd A wrdskar o

F1EF

1. 27144(2006), “HEabg A AUE71341AQ] E&4 =y | s er]4, 1-29%, pp.40-43
2. 274,748 (2006), “Ea AN F71A & et A, A=

3. 274 o] Ad% v Al FAA(2006), “KTX AR 37|13 A% =47 | g+=H =383

4. B73H(2006), ‘AT 5 TeEree] Auer|d AejzAb @ Bl | g digelstu,

o stAkd B g 3
5. }AF(2007), “UFunEsw ANFrid e slel=gel” | Agys

6. Hiroaki SUXUKI, Hiroaki SHIROTO, Chixuru NAKAGAWA, Ayano SAITO, Hisato OHNO(2006), “Experiments
by Ride Comfort Simulator and the Summation of Results” , RTRI REPORT, Vol. 20. No. 3

1329



