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and Sensor Performance for Monitoring Gaseous Compounds
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Abstract  This study investigates the applicability of a sensor-based measurement system for monitoring gaseous
pollutants (CO, NO,, SO,) in small-scale industrial facilities. To ensure stable sensor operation, a preconditioning system was
integrated and its effectiveness evaluated. The study focused on two distinct industries, chemical (plastic) and textile, to
reflect diverse emission characteristics. The test-bed conditions were defined based on emission environments. The chemical
industry exhibited an average temperature of 27°C and relative humidity of 60%, characterized by higher humidity. In
contrast, the textile industry showed a higher temperature of 85°C and a lower relative humidity of 35%. The preconditioning
system effectively stabilized sensor-operating conditions, achieving average temperatures of 18.9°C and 23.5°C and average
relative humidities of 22.6% and 15.4% for the chemical and textile industries, respectively. This ensured compatibility with
sensor operational requirements of —10°C to 40°C and 20~80% relative humidity. Absolute humidity removal efficiencies
were 75.1% for chemical emissions and 97.6% for textile emissions, indicating higher efficiency in high-temperature, high-
humidity environments. Emission monitoring revealed CO and NO, concentrations below 5 ppm for both industries, while
SO, was undetected. Similar low-level concentrations of gaseous substances were observed with a co-located Tele-
Monitoring System (TMS). These results were well below regulatory limits of 200 ppm (CO), 150 ppm (NO,), and 200 ppm (SO,).
Further research is needed to assess the performance of the sensor-based system in environments with higher emission gas
concentrations, as the current study focuses on very low concentrations. This is to better understand its effectiveness in more
diverse and challenging conditions, especially in scenarios approaching or exceeding regulatory limits.
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Fig. 1. Diagram of the pretreatment system configuration.

A|2glo] A o & AFS 4+ = AAE
AAYA~F O] 438 T8 13 2o, HEH
HlE7EAE AA 715F S Al A" ol At 2k et
SE & 2Hoke g 3tk

AA A AL HEjo]E o] 87t kA Wz HE
& 5ol a2 9] BjE7IAE WEA YZste] HEs
AAsHH, olF 7tE =g ol A AlA"oR
75 AGsto] AA 25 {AIRIT o] A|AH9
AAYZA = A& 7k~9] #—Er% Az oz AA

5 UAEE FUolA Rt Ao R, Ag THAE

A&SHA WYztsto] A AsHAA 24 tid 242 11
=2 S 7= EA4S 7HA 2 o (Kim et al.,
2019; Son et al., 2013).

o] A& o R AAYAARS JHdsi o
o, o]l £EBS 1A AHR SAA7|= HAlS A
goto] 2 AAES Eoli, 840 & 74
=49 EHEES NS o FAE AFSe A
PAT= dutE o2 AgEE FEete] A5 v
stalow, AAgA A 220 o7 AAES
T71 90%, 60% <<=l et AAtabeta: (Coyoll digh
S]48-2 98.0%, 93.6% % ﬂxm/q/\aq SESRY
oFt wotow, iAo r pi STt w2 o4t

El

N

| IEF0IN HiE = 7tASEE ZLIEY

= % 2= H 5k HA2| 7len MM 85 g0t a1

31 (80,)9] B2 A YA AES] 9ol 98%
T, 29 &2 38% L E HERTH (Kim
et al., 2019). FE-&N =7t o =2 A3k (HC)Ol
i3t Slag T3 7] 95%, 15% 2 LEFSTH(GIl et

al., 2022).
wEta, 2 WA A A ARle] SEEHE
7t el B2 S A BY B IFS £ 6 &

(Lee et al., 2023;
Lee et al., 2019).

(o

; Dinh et al., 2022; Kim et al., 2019;

2.2 5% AAH
_i_;(% /\]/\Eﬂ
7171 915 4 5
qﬁﬂﬂ@ﬂﬁ7ﬁz Ha}7] gIs) e
Ak ZkAol leEA 7] A Bl (Array)©]
asio], A WG] TxE 27 AN A
wu17ﬂ 9} o] TARE Eo 7tAS FIAA

AA ¥ FESHE o] A £ FEOZ Uk
ofditt. BEY MA WAL Zzke] Ao SYH
oo} AHist WA TAFE PHE BES AEFHE
Fefolct. 2450 Lrt A WY A9 Ao
HE7F T 4= SAnh(Yi, 2017). o]l oo o] -
ZE AN AF ez A= Y W 57
e AA R AP =A, A WS
tjs}lst= Ado] ok Eok AAE R =215 of|o]
AHZE 2le], A W e A Al ohE Al Aol w3

“iﬂ£¢%q

fr o
o
ol
P il
l‘l

J. Korean Soc. Atmos. Environ., Vol. 41, No. 1, February 2025, pp.39-48



Table 1. Air pollutant measurement sensor information and emission limit standards.

No. Target gas

Emission limit concentration (ppm)

Sensor specifications

1 co 200

Model: SS52128, Senko, Korea
Measurement Range: 0~500 ppm
Resolution: 1 ppm

Model: S52138, Senko, Korea
Measurement Range: 0~1000 ppm
Resolution: 1 ppm

3 NO, 150

Model: S52148, Senko, Korea
Measurement Range: 0~500 ppm
Resolution: 0.1 ppm

4 S0, 200

Model: S52158, Senko, Korea
Measurement Range: 0~500 ppm
Resolution: 1 ppm

5 Temp, RH -

Model: SHT31, Sensirion, Switzerland
Measurement Range: -40~125°C/0~100%RH
Resolution: 0.2°C/2%RH

Flow
direction

Sensor
Holder

N

Fig. 2. Photo of Modular Sensor Array Configuration and Multi-Material Sensor Measuring Device (Left: Air Chamber for

Sensor Array, Right: Sensor Measuring Device).
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Fig. 3. Experimental schematic of the Test-bed site.
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Fig. 4. Temperature and humidity measurement results of the stack during the experimental period: (a) Chemical, (b) Textile.
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Fig. 5. Temperature and humidity measurements after passing through the pretreatment system for each stack: (a) Chemical,
(b) Textile.
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Fig. 6. Comparison of gaseous pollutants (CO, NO,) measurement results in Chemical Stack (TMS vs. Sensor).
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