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Variation of Atmospheric Concentrations of
PM and NOx at Different Floors for Three
Roadside Apartments

Automobile Pollution Research Team
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Soo-seock Cho, Jong-heub Jung and Seok-won Eom

Abstract

This study was carried out to investigate the variability in atmospheric concentrations
of traffic-related pollutants at the 1st, 5th, and top floor of three roadside apartments.
Residents who live in apartments located on the roadside tend to be concerned about
negative health effects of automobile exhaust gas. We chose to determine which floor
of the apartment was affected by automobile-related air pollutants, and whether
ventilation of the air improves indoor air quality. We took into account three(A, B, and
C) roadside apartments adjacent to roads of more than eight-lanes, each apartment
having corridor access. The corridor was used as a place to install the equipment. The
atmospheric levels of PM,o, PM,s, PM;y, NO,, and NOx were measured simultaneously
at the 1st, 5th, and top(14th, 15th, or 17th) floor of the apartment over a period of
several days. The results revealed that air pollutant concentrations varied depending on
the apartment sampled. There was no difference in PM;, PM,s, PM;o, or NO,
concentration according to height(floor) for apartments B or C, whereas for apartment A,
there was no difference of PM,o concentration with height but PM,s, PM;o, NO,, and
NOx decreased with height. The decrease rate of PM,s, PM;o, NO,, and NOx from at
the 1st floor to at top(l4th) floor was 7%, 8%, 37%, 39%, respectively. Especially NO,
at the Ist floor of apartment A exceeded the national daily mean air quality guideline

of NO; on all of four days.

Key words : PM(Particulate Matter), NOx, roadside apartments, floor
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Table 1. Measurement

site details

Apartment  Sampling floor Description of the adjacent road Period
A 1F, 5F, 14F eight-lane 04/14/2012~04/18/2012
B 1F, 5F, 15F fourteen-lane 04/19/2012~04/25/2012
C 1F, 5F, 17F eight-lane and freeways with different elevation 04/26/2012~05/02/2012
A2 Model AC 32M 2t MMS 2
:‘1‘0 nv1r0nnemen rance ) —— C
=27 20)(E t S.A. France)o|th. (€)=Y 0
A X}EA EA A= SPSS Version By g2 = |
o Z = 5 E
Z -
T 0 ¢ n = 24 3u A%
7 =
2. M| WEDE Y < : 0.005ppm
A 2 ArdY e % 4 A -3 A v
= = = I == =) = [e)
NY R A2 F R AR g ulw Age g B8 T EE /BT Tl TU A
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9¢ 494 A vmesEg pgsigen U0 4 RS BEAT FYH g
14 24 5 A Ee Ao = B AT A5} gelsiy 7 74 X729 5% olst®
=Ll
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Apol7h glol A% 54 48 F A4 A8k FAb 2) Aattets £ E|

& Aol A AH 3t v HAES AAEeI A4 =24 A A9 v BAE Az Z] 40

Hlal ElaE A 5 VIR S e AR AA W gagise gk ®#3AHE NO 0.001 ppm, NO,
kol PMy, PMas, PMig 370 @5l 24 (.005 ppmos 7130 w849t}

/m? eldh Aol B Aul b Aok §l= A @ 24 F B 74(200 ppb) B AF A

o= WA, %9} 7k 200 ppb ] 5%91 10 ppbol sk Vbt

Table 2. Average(min.~max.) concentrations of PMjo, PM:s, and PM;, in indoor comparison test
for three analyzers

Unit Name of analyzer
(/) #22 #42 #52
PMji, 57(40~87) 58(40~91) 35(22~49)
PMas 19(13~36) 19(12~38) 18(12~31)
PMi, 8(5~16) 8(5~17) 14(9 ~28)

1) Measurement interval : 1 min., N=374
2) Range given in parenthesis.

Table 3. Average(min.~max.) concentrations of PMjo, PM,s, and PM;o in outdoor comparison
test for three analyzers

Unit Name of analyzer
(ug/m’) #92 #42 #67
PMyo 60(5~254) 58(6~271) 60(5~259)
PM; s 35(4~127) 35(4~140) 33(4~134)
PMi 28(3~123) 29(3~134) 27(3~127)

1) Measurement interval : 1 min., N=6,065

Fig. 1. The photographs of a roadside apartment(left), sampling site of the 1st floor(middle), and
the 14th floor(right).
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Table 4. Average(min. ~max.) concentrations of NO and NO, in indoor comparison test for four

analyzers
Unit Name of analyzer
(ppm) MMS-1 MMS-2 AC-1 AC-2
NO 0.002 0.001 0.001 0.003
(0.000~0.007) (0.000~0.006) (0.000~0.008) (0.001~0.010)
NO 0.018 0.029 0.024 0.021
! (0.014~0.029) (0.023~0.044) (0.018~0.039) (0.016~0.037)

1) Measurement interval : 5 min., N=430

Table 5. The concentrations of NO in calibration check test

Name of analyzer

Unit
(ppb) 1F(MMS-2) 5F(AC-1) 17TF(AC-2)
NO 204.5 202.2 202.8

1) Standard gas : NO(100 pmol/mol), N2 Balance
2) Calibrator : Sabio 2010 Gas Dilution Calibrator
3) Zero air generator : Sabio 2020 Zero Air Source

Table 6. Average(min. ~max.) concentrations of NO and NO, in outdoor comparison test for four

analyzers
Unit Name of analyzer
(ppm) MMS-1 MMS-2 AC-1 AC-2
NO 0.070 0.066 0.063 0.064
(0.000~0.622) (0.000~0.568) (0.000~0.564) (0.000~0.561)
NO 0.081 0.065 0.063 0.062
: (0.040~0.187) (0.036~0.109) (0.034~0.103) (0.034~0.115)

1) Measurement interval : 5min., N=468

An] SAgke] Faghes JssrA. SAF ALE-st

4 34 g5 F A7 A FAE G AR 7F HAEHAES AAG Ay AH 7F )
A Al HAEES AN A 47) Au) 2 B olE] Bl 24 Aol A 7F Zolrt ¢leS ¢
Zrel ¥F=#za7F NO 0.003 ppm, NO, 0.009 3= Aol T3 2a4dS & 4 Iy K3 O
ppm S Z e} 710,005 ppm)ell RS o]E9] WstyF Al §le AdjEde Al 54
o} Hargke] Aolzk & MMS-12 Al<fsh 370 & $AF) w)5zd oA vlul HIAEE AAjste]
Hloll tia] 7t Hargke] EFAAE 73 A3 NO H] 7 Zol7) 9188 A5 T AH v 24
0.002ppm, NO; 0.002 ppmoZ 7]5(0.005 < AAJstofof & Fojrt

ppm)°lstZ YEh} A A Az 370 A
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Table 7. The results of meteorological parameters observed at each site

A Apt. B Apt. C Apt.
Parameter
1F 5F 14F 1F 5F 15F 1F 5F 17F
Temperature(T) 13.8 13.7 13.6 16.0 15.9 15.8 19.9 20.0 20.1
Wind velocity(m/s) - 0.7 1.2 0.3 0.2 0.9 1.2 1.2 1.1
Solar radiation(W/m?) 15 61 173 6 10 23 14 36 79

Table 8. The average PM,o, PM,s, and PM, concentrations at different floors

for three roadside

apartments
Unit A Apt. B Apt. C Apt.
(1z8/m?”) IF 5F 14F IF 5F 15F IF 5F 17F
PMy 68+8  67+8 699  T3+43  T2+44  T2+51  38+17  40+19  41+19
PM, 5 A4+6  46+6  41+6  54+37T  56+38  50+4l  23+12  24+13  22+12
PM; 3846 30+6  35+5  46+30 45+29  40+31  17+10 18+11  16+10
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Table 9. The average NO, and NOx concentrations

Z+Z+ (0.071+0.015) ppm, (0.053%0.012) ppm,
(0.045+0.012) pme’.i 1Fo7 A4E FEU}
viekom 1458 13 Hal 37% At
NOx< 1%, 5Z 14594 42 (0.114 £0.044)
ppm, (0.083+0.033) ppm, (0.069+0.030) ppm .5
NG P2 11308 s FE7F Woke
U% 1452 159l vl8) 39% 7438ttt 53] 1%
2§38 SA4Y 49 25 NO, ¢93 7% 0.060
ppme ZIEH O 53, 1452 =78k &9k
o} A olFEE 530y 1450 gl 150] sk
NO©ll =Z5e] &S & + it
B olEE NO7F 1%, 5%, 156594 2zt
(0.038+0.022) ppm, (0.041+0.020) ppm, (0.036
£ 0.020) ppmO & Al A Fo] FAAOE 9
sk zpol7b §l e (p=0.099). NOx& 1%, 5%,
15%llA 22 (0.075 +£0.050) ppm, (0.071+0.054)
ppm, (0.057+0.051) ppmo= 153 532 &
ARz ol X}OV} L 1552 1%, 5%
o H]OH otk 15652 1590 vls 24% 7<}~/\E]'
C olEE= N027} 1%, 5%, 17594 Z+z
(0.039£0.016) ppm, (0.038 £0.017) ppm, (0.037
+0.017) ppmo=2 Al AR 7hol] FAA SR 79
gk zpol7t §lAtH(p=0.598). NOx&= 1%, 5%,
1754 Z+2ZF (0.046 £0.026) ppm, (0.047 £
0.027) ppm, (0.045+0.025) ppmo2 NO,2} v}
AR A AR 7ol FAA SR folgt Aol 7t
sl A (p=0.627).
BolstE Q] A4 22 7|7 15, 5%,
L8 3¢ ARl FAV7E AAste] EA

at different floors for three roadside apartments

Unit : ppm Center lane Roadside 1F 5F Top Floor
Aapt N - - 0.071  0.015  0.053  0.012  0.045 + 0.012
(N=112)  \ox - - 0.114  0.044  0.083 £ 0.033  0.069 + 0.030
Boapt,  NO»  0.065 %0029 0051 %0.026 00380022 00410020  0.036 £ 0.020
(N=13D Nox 0190  0.114 0115+ 0.095  0.075 £ 0.050  0.071 + 0.054  0.057 + 0.051
¢t NO: - - 0.039  0.016  0.038 + 0.017  0.037 + 0.017
(N=96) N0 - - 0.046  0.026  0.047 + 0.027  0.045 + 0.025
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Fig. 2. The hourly variations of traffic volume and NOx at the center lane, the Ist, and the 5th
floor for B apartment.
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