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Abstract Due to change in the industrial and residential environment, many of people live in indoor space. In addition,
this transformed lifestyle expose the people to indoor air pollution who spend most of the day in indoor space. This study was
conducted to investigate indoor and outdoor environmental factors affecting indoor PM (particulate matter). For this goal,
indoor and outdoor PM concentrations were measured and correlation analysis was carried out using data measured through
correction between different devices (AM520, Grimm, Aerocet531s). In addition, the influence of various environmental
factors (such as student activity and window opening) were evaluated on indoor PM. As a result, the correlation between
indoor and outdoor PM was changed according to student activity, and PM;, was more prominent than PM, . Also, the
correlation coefficients (%) of PM;o and PM, s were as follows. Window closed: PM (r%: 0.2135), PM, 5 (r: 0.3271) and Window
opened: PM,, (r%: 0.1046), PM, 5 (r%: 0.6079). This shows that the indoor PM, s is greatly affected by the external inflow and the
PM, is more affected by the student activity than the window condition.
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Table 1. Specification of measurement instruments.
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Conditions
Factors

Aerocet531s AM520 Grimm 11-D

Company Met One Instrument, Inc., USA TSI Incorporated., USA G_rmr_\m Aerosol Technik
Ainring., Germany
Measuring range PM;, PM, 5, PM,4, PM, PM;,, and TSP 0.1to 10um PM;, PM, 5, PM,, PM; o, and TSP
Concentration range/ 3 3 .
0~1000 pg/m 0.001 to 100 mg/m 1.2L/min

Volume flow
Sample time 1 minute User setteing 6 sec (normal), 1~3 sec (fast mode)

Light source Laser diode, 90 mW, 780 nm

Diode-Laser (A\=683nm,
Pmax =40mW)

90° light scattering,
650 nm laser diode

Operating: 0°C to +50°C

Temperature Storage: -20°C to +60°C

Operating: 0°C to + 50°C

Storage: —20°C to + 60°C 0to+40°C(32t0 104°F)
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Fig. 2. The PM levels measured in indoor and outdoor environments.
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Sr=o7|1tsts|x| ® 36 EH M 6 S



Concentration of PM, 5 (ug/m?)

AS U OJMHX|o G2 D|X[= ALYQ| SHZAQIXI0) CHE O]5H 827
70
eien ot -0--i Grimm —-o- AMS20 1
“lq
x>
S )
oft? . 4 !
g % a 2 ‘
: | f aB,  ia [P
3w @4 N @ x4
£ g8 W8 PN
g 9,@ E‘g
£ 4 WD ;
£ I A
. gﬁlﬁ“@\ Aysal ﬁ*ﬁ' o8 | ggﬁ
B, 3 6y ! B
» N | g ?Afg:ﬁ,é v
‘eé

(a) Before calibration

(b) After calibration

Fig. 5. Measurements and calibration of between different devices.

oA et ow HHATL EAS wf A
ATEA7E HobAH, o]e} T2 A PM,sH Tt
PMmOM o FEAA YRyt A= Zd e

5ol oA PM,9] AjH|4Eo] o] FofR]= Ao g
H 1% v ot (Partti-Pellinen et al., 2000). T3 <l
Aol Azgreto =z Qe A dglo= dejA 9l
T} (Park, 2018; Fadeyi et al., 2013).

9 4= AT BRAA SH7IZ 580 A
Uiel AQMsellA SHE PM,% PM, 59 Batil=
LERdH ot} PM,, 0] 74 St et FATER) (BB: =
EHU7IEZT) oA BEA O] S47|7F Fete] Bt
Tt ASAC] Bt s Rt £ Uetgton v
2] AQMS (A7 EFEN A= olet Rt
A7F UEsth AT ] e AR EA sk
PM,, 9] Auitat 22 g adlo] gks miss 7t
Aol o F71HA 7]} oflojnt 22 mAH
216] AzF gRlo g <lsto] AU PM,,0] TEE &
A7 e R Ao gt AR Uy
S A oflojAaE 7HERE W nlAHR| o] B

7b datithke AFAT7E EAT (Park et al.,
2018a). ©]¢t HItHE PM, ;9 7 stu el FAHES
(BB: =2HH7|S) oA AT AT BEAS] 54
713t Bt Batsk el ztol7t A9 glgle

AQMS ZFo| A= %5 (DY: EAIT) 7] S Aol Aqt
BT A9l SH7I3F Ftel Wagto] EA Ut

T

Qe o2 s e B BY, A, 29t 2
[e]
o

rl

O
7}7} \’41 dolo g A& A 3t (Son, 2020) m}
2hA] 2 Oﬁﬂw ATAT BEA RE ZFRo] T
Qe FHE FItollA ZA4517] wiZel PM, 59
gatgkel Zol7t A9 glold Ao = webEch 12
U o2 Z2HoA B AT M= F7144 79}
ool nt Z-2 mAHA| 27} 7HE = 2ol

A

= BB AT} H oS 1) PM,0] 5 0] )%
S 23S ez, sAEA) 4 gR 9 AAL
gol VHhal B S glout, S Ad FAE 2

=
ol JlolM "e7E A Aoz WAEHAEA, S2
oju] "W Z2 A7 A9 AAEE0] LI
A 7 EdEAet B2 A FA 9 AE e
ATolME A FdHor FF dFlA

rore =

J. Korean Soc. Atmos. Environ., Vol. 36, No. 6, December 2020, pp.820-831



828 g &=

1z

Table 2. Results of statistical analysis by window conditions.

Window closed

Window opened

PM (ug/m?) Factors
N  Mean +SD Min-Max r? N Mean  +SD Min-Max r?
Outdoor 74 56.9 8.6 41.5~78.6 134 34.7 10.0 20.3~65.9
PMyo(Hg/m®)  Indoor 74 414 137 218~863 (2135 134 325 127 17~862 0.1046
1/0 ratio 74 0.73 0.21 0.41~1.52 134 0.97 0.41 0.48~2.62
Outdoor 74 439 55 33.8~51.9 134 241 7.8 13.8~47.4
PM, 5 (Hg/m?) Indoor 74 22.8 33 17.1~31.1 0.3271 134 13.4 5.5 6.9~31.6 0.6079
1/0 ratio 74 0.52 0.07 0.42~0.89 134 0.56 0.15 0.34~1.30
PM /PM Outdoor 74 0.78 0.06 0.61~0.85 134 0.69 0.10 0.36~0.87
25 10 Indoor 74 0.59 0.12 0.32~0.83 134 0.43 0.14 0.18~0.74
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Fig. 6. Calibration curves between different devices.
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