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Implementation and Evaluation of a Light Scattering Fine Particulate
Matter Sensor System with a Tiny Aerosol Conditioner

Sung Hoon Baek’, Myunghee Son’

Z2rAIAlE S57] 2 AR A3l ok s3] ke o] Slok 2rlARIAI(PM2.5)9] e AlRE
ol whet =A] WHalr] wigel] A5l AXZE FAe] Fasietl Y, ZvARAY dA2ES 22 % &
A e Frstd] °‘7:‘°1 i ) | 2 eAs A *JDH%
|
]

o>
=
ol
>
oX
N
X,
lo
P
E
>
ET
ﬁ
\
Wy
3

357) Sl dPel ZeLAA AR L AEE wel Abshe 4 7l WA AHsRth o
A s ZrARA Sle] A sl oldel o G o] le] 2 A Al o
o

a2 F= Al A A3 Ay Zdo] Fobd olFd 4 AAE = glek o] ZvlAA] A= AR

S W
e E9) dolelE Agalid, Fmd 24 2 $l‘ﬂd£% e 5 oole A B AR 1 0 e A
g3to] HlolelE ﬁw S} Sl ke 3020 4L Sl PR ALK Asge ST dolelsh Fa
AT 0 SAEAN] 24D dlolelE vlagt A% B AR AN Ao slEsl

FIHE : MM, OIMTHX|, 242 =48 HHEE DMLY, H=E
Key Words : Sensor, Particulate matter, Light scattering, Tiny aerosol conditioner, Tampering

ABSTRACT

The fine particulate matters are associated with an increased risk of respiratory and cardiovascular deceases.
The mass concentration of the fine particulate matter (PM2.5) can dramatically change, so it is necessary to
continuously measure the PM2.5 mass concentration. In addition, aerosols can grow up by absorbing water in
a high relative humidity. This hygroscopic growth can make an error to monitor the PM2.5 mass
concentration. To lower relative humidity, the most of PM monitors include an indirect heating device, which
is big and consumes a large electrical energy. This paper proposes the system architecture of the continuous
PM monitor and the implementation method of a small direct heating device (is called Tiny Aerosol
Conditioner), which is small, has a high energy-efficiency, can be made as a portable device. This continuous
PM monitor periodically transmits measured data to a server through wireless LAN. The data can be protected
from cloning attack and tempering by time-token constraint scheme and hashing. During 30 days with great
changes of relative humidity, the proposed device was compared with the measured results of National Institute
of Environmental Research of South Korea and was proven to be of high accuracy.
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