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As a continuation of the environment-sensing loT (Internet of Things)-related
projects during 2017-2019, the project has assisted the Environmental Protection
Administration in building a micro sensor-based smart environment management
system. As of the end of Oct. 2020, much work had been completed, including
evaluation of the development of IoTs, both in Taiwan and abroad, collection of
related domestic and foreign literature and information on foreign practices, as
reference for deployment plans in the future, and tracking of domestic sensor
deployment, including sensor brands; completion of survey-station comparisons
for indigenous PM> 5, NO>, and O3 sensing modules, calibration of the correlation
between sensing components and survey stations with ANN (artificial neural
network) algorithm, with post-calibration data R? topping 0.6; sensing data
calibration and testing, data fusion, and attenuation analysis in expanding
interpretation and application of environment sensing data, showing absence of
obvious attenuation for most sensors and significant identification ability of
mobile sensors for high polluting vehicles and road-side high polluting sources,
conducive to the construction of basic regional-environment data; deployment and
operation/maintenance of 10,200 sensors nationwide, in collaboration with
municipal governments; continuing promotion of exchanges between private and
public sectors, including discussion for deployment strategy and improvement
measures, assistance for municipal governments in checking the operation and
maintenance of sensors and data quality, plus tailor-made planning and
implementation; setup of dedicated office which has compiled its own SOP
(standard operation procedures) and Q&A and established 2021-2025 target for
air-quality IoT; completion of the preliminary report on the 2017-2020
implementation results and analysis of the international air-sensing development
trend. Therefore, since its onset in Feb. 2020, implementation rate of the project
has reached 100%, meeting the condition for the compilation of a final report. In
sum, completed works include analysis of the international IoT development trend,
improvement of indigenous sensor technology, expanded interpretation and
application of environmental sensing data, integrated verification of the execution



result of environment sensing loT, assistance for municipal governments in the
establishment of sensing [oT, setup of dedicated office for pushing sensor industry
and application, improving sensing data quality and application efficacy,
coordination of the efforts of industry, government, and academic in the
development of IoT technology, and materialization of smart city and
environment-related law enforcement. With Taiwan as the verification field, the
project has contributed to environment-related smart law enforcement and made
local people aware of the function of environment sensing [oT in environmental
governance.
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20 ppb 40 ppb 0.2 ppb 0.66
48days
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EAERPER A GAREAPIT B0 FEAERAEDESod WASBEBFIEITEE
BPERAZFRF RS FHEAGEBRANEERT  CF 4k TET #
R R F R R BT R (i 2 §_20°C fr 60%48 $HR R B 3 1B E KGR IE
FER G APHMOS § M X EMERIFRFR > A FHIRFORERTF
LF| TS AM 8:00-PM 17:30 sk R E A [ R > 9 X 2 T P[5 T3 o
AUETE > BT FLYp A AR § WM R B R AR o R T A FIpE
B NO2JER B+ 5 1540 ppb > % F > 60 ppb I % o & M % Bt 47 > 3
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FALRFRY AR SHF O R TR IFE N ST
HE ORBPFFOLEFR > RELFARIE 0 RASN G P Fi
P

Z 3-10 " NO2 & BRI e 5L A 47

A4 - USD) 2200 3000
2. E il 2021-2022 2015 2015 2013
3BT A H
a.fa Rk % B (ppb) 30-5000 50 ~ 5000 50-10000 0-500
b.355 %48 ] £ # R"2 0.5-0.8 0.6-0.65 0.34-0.40 0.77
c.Bt 4 R ~F(mmXmmXmm) 50x50x 75 50 x 50 x 90 140x140x90 215x170x L
dHHNE W <1 3.0-4.0 <1 24
e Ay SE AR AR ) yes yes no yes
4.3 & H £(%) 0 <1 <1 <1
Unitec SENS-
5.4 B % S ¢ Air Quality
Smate Mk |y Egg Aeroqual A
Bl A b 2 SRR Bz
6. B AT (B ) BT ER Bustzag BASZES 3
A-ToTHE 3 B3
B R
7. 344 %
(D)R"2 353555 4 AQ-Spec ves yes .
S SRR E R yes
QBAAEFETEE & 4K 15 &

334 BhaEk
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Fo BROBIRI 2 >~ ANN B ek | g8 F o
3. 1% ANNGERAB LB FTRFAMMAR G 5-20%7 $42R » FIR
Pl MOER B RITH] 0 HATTRBE <10 ppb 17T AT AR MR R AT AR B
BORTRIARHAASS > FIS MERE A > > ANN &2 5 23 1 -
DR iy L BT 0 ANN 2 ot g sk o
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I 23R A L SRR o FERRDPEF I R - 55
DRSS B =/ LY ﬁwﬂﬁ~&*ﬁAW By aEz o
2. MR REH L UL 0 SRF COURR GRS 0 h T R R
LRACR R E AR SN 3 MOk R < 10 ppb H e 3 1R E SR
B #® MHaE -
3. AV EBF RFHR LAY E O NORERIFELFFERD > T L LR
SHB U TREZE S A BB E RS DR LR R g
RECASE PR RARED H 2L amL

BA~FRAXRVRANMZZFEFRPBIZEIAP 2 HjiF
341-PM 2 § EFR IR 46

-~ FEARS 2 B IR

HEL R L EPF R 2R R AR RS BB ET A RRF 7
@ R4 A BE T F AP EFERAIF AL NI RENTF IS
F ] i 5ok (fine particulate matter) » Jw i i o & dp Ao s o] 3% £ 2.5 um
2 R FHOR(PM2s) « 37 5 A7 4 2 B 4w R0l § el el F ks

*%%’%ﬁ%ﬁ‘“%‘wi%ﬁ%~*’%«ﬁﬁ&?«iha E Sl
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REPBEERHIFR  CHFETRNEE 2 ZFFEERE S0P 675 5 eha
ot g N F AR PR ER B L AR RE G (L LR TR ERAR
wraéé_&g A E AR RIE S L AR o
LR R BB IR A 0 2017 # 2 IRMCR R PI/E R HRBC1.46 BE o
4o@ 3-117 - HY spfe g N F FE K KBz HAELEA s A RBEYEIER XA
#ibF B~ B 3 o X {245 Markets and Markets 2020 # 4R 2 > 7 5 2024 & jigi>
R P ﬁﬁﬁﬁujm9ﬁm3@44aim’%a SHe8FHEA > AEEG
& & E F(CAGR)H 5 11.0% o ¥ *F - > IndustryARC #12020-2025 & © 337 B3R
%J%ﬂﬁﬁﬁ#%&%MMMSEﬁﬁﬂwﬁuSwhwbﬁﬂﬁ}$£a
R 25HE~H? PMosHicR R RIBFZ v EF A AEY 1 ¥ ( #
FEREFME T RESREPRERIEE DR AL ET RS T L L85
BB NEAS B R EFEMEF L 85% asl Bt NS TP EF
gt W B BE BB E 960% B 2B EF 32%F 2 o E = & Sharp( P
* )~ Plantower ( ® B )~ Shinyei (P & ) ¢ 7 80%% 3 »3F > L &3 F 5 ) ¥
REENEF e a ML E Ry PMS R L £fpA g 5 0 AR
WEAE o R HE B RE 2017 & RBH 8 556% -

Market value (SM)

a i i

2020 2022 2024 2026 2028 2030
Year
W Smart Devices W Automotive ® Air purifier Smart City sensors
® Wearables W Smart Home sensor @ Other

B 3-116 ~ IDTechEx Research 2020 & 517 338 2.
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B 3-121~ 72 p bz R E 2" LR

SoHEEFERR (R AZBIFRER I N ER)

RF L[ EE l??]‘%%é}gk/}%‘rif‘%%&rz\» 3-11 #7710 » R RIZK A 50 B o
IPM R B BT A 23 %5

FoRFRETARYERATEERP/ERRET > ARIBEK-FEF LT 15
2 BY MBZPrIAMHAEZ LR AP T RPEFERY 2 I
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oA I MR RT R IE R RE Fﬁ‘fﬁ,;};&mgl?léﬁg » BlAe f B R TR
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ﬁgi?ﬁ;% S EREEEBTIZRRE HAEE L AL RE Y 57 Mok g K

» QCM & SAW g i2l/£ 2| & # %2 QCM MOUDI (MSP)# » 394 i -t 7 3
?ﬁﬂﬂ 2B g E > QCM MOUDI BHEEZHTRE BRI RT
0.1pm © =1 * 4§ 28 B mxiﬁ?& Thermo fisher = & 4835 ~ 4 3k F Hc &
% T (TEOM)’“,ért"J B~ A HESERKRENS 3 BAFFN AT
Ay i TZ B 5 HOR_EFE Ry o

PR EUERT /RO DERES LA DRER/ERE > B
Naneos Partector Sensor 2 Pegasor AQ Urban # f &t 2 R % o d = ),?% kg oo s AR
ZREAFASRY R REATEEFOLMLGELE BHHR L2
MR RIZ RS RRg o FRR A RIS 5 L R RR
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F3F AEREA T RRI S BT RN

% 3-11-PMRBR/BRIEFREE (HHS AZBIFRETD 7| 2757 )
e BRI | HRIRD R = g
P e flf/PH i iR <1 £E B or @
BAZEE | FR@Em) | T pm) | (mm) (kg)
) Microelectronics, Japam
P >1.0 1.0 71*70*23 0.024 DSMBOlA, Samyoung, South
Korea
e NIDS SM-PWM-01A-HS,
Fi >1.0 1.0 59*46*18 | 0.023 | Amphenol Advanced Sensors,
South Korea
Fi 0.3-10 03 48*37*12 - | PMS 7003, Plantower, China
optical P >1.0 1.0 59*49*22 0.024 PPD42NS, Shinyei Technology,
) Japan
& 0.38-17 038 | 75*53"60 | 0.15 | oPC-N2, Alphasense, UK
P >0.5 05 90*90* 23 0.12 AES-1000-05N, Shinyei
' Technology, Japan
N T PMio, PMzs, 0.1 [650*270*165| 6.4 | E-sampler, Met One, USA
PROI=FTE o | PMy, TSP ’ '
PMio, PMyy,
et 5% B | PMas, PMug, 01  [140*220*220| 2.02 | pystTrak drx, TSI, USA
TSP
2016, A novel quartz crystal
. cascade impactor for realtime
PMos it ®| 0.045-2.5 <0.1  [380*380™580| 20.5 | aerosol mass distribution
measurement (QCM MOUDI,
quartz MSP)
» 2016, Airborne particulate matter
crystal | i HEEF classification and concentration
oscillator/| (265 pm = PMz2s ) } } detectionbased on 3D printed
5) virtual impactor and quartz
surface crystal microbalancesensor
acoustic 2017, A Miniaturized Aerosol
. ) - - - Sensor Implemented by a
wave + #* Silicon-based MENs Thermal-
MENSs/TE Piezoresistive Oscillator
OM 2018, Detection of Particulate
Cyclone Matter of Size 2.5 pm with a
PM2s ) ) } Surface-Acoustic-Wave Sensor
(2.5 um) Combined with a Cyclone
Separator
& TSP - 17*8*10 2 PDM3700, Thermofisher, USA
Fi nano~PMo 0.1 134*78*29 | 0.44 | partector Sensor, Naneos
farad Cyclone
Aty | 2.oum 1 >0.01 - [320%250*1000) 20 | AQ Urban, Pegasor
cup/ 5)
mobility 2017, A Miniature Aerosol
P 0.03-05 _ 140*110*60 - Sensor for Detecting

Polydisperse Airborne Ultrafine
Particles
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109 # R BB SFRERFIHEr L4 EF PRFL

' BT 18 Bk 2= £ E
P t ~ i_/F‘H i B 1 5 /;j?:;fr:;’ or é}]?%
BAZGE | FR@Em) |7 um) | (mm) (kg)
2018, Design and Performance
I BT - 100%200*150| - | Evaluation of a PN1 Sensor for
0.02t01.0 .
(0.96 um) Real-Time Measurement of
Indoor Aerosol Size Distribution
2018, Field comparison between
electrostatic charge and light
. PMu1.0, PMzs, R 500%350*200 15 scattering monitors for
PMuo & i & PMyo continuous monitoring of
airborne PMy o, PM25, and PMyo
mass concentrations

FANE S G ook 3-12 977 % ITRIGEL 2 Biplfie s » 1 & 5 5Ly %
B AQ SPEC ¥4 ipl:#aF 4 2 R Rl B4z A 47 > &4 150 2 <3 7,000
EFADE 0 A ATAT

2200 2 A T2 MG PMRERE/HeR 128 BRI CHEL EEHE -
B pliEz 2 AL >R 005 09872 %> He 5 e p B/ e RZAR
£ 437 0.0~0.58 B > Hépz Bl B/He R239%3 0.6 234 2 wpp B/ e
Z R?PBF7E09 LMiEi HCR A L BRI BB A A n g kA
B2 BRI ESAE G BRAFT N FRILBELY R Y > L~ Lk
Bt 2 A KA ELRREZERS -
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$3F HERA N S F R R A G

# 312 -PME R B ek th %% (F®p AQSPEC)

PM Sensors

Maker (model) Est. cost(USD) | Field test R? Core/model
Airviz Ine. (Speck) $150 0.14-0.32 optical/
PurpleAir (PA-I) $150 0.77-0.92 | optical/PMS1003
SainSmart (Pure Morning P3) $170 0.71-0.74 | optical/PMS5003
PurpleAir (PA-I-Indoor) $180 0.74-0.75 | optical/PMS1003
PurpleAir (PA-1T) $200 0.86-0.98 | optical/PMS5003
Moji China (Airnut) $200 0.78-0.88 | optical/PMS5003
Cair $200 0.43-0.5 optical/
Foobot $200 0.54-0.57 optical/
Hanvon (Hanvon N1) $200 0.62-0.79 optical/
Origins (Laser Egg) $200 0.57-0.58 optical/ PMS3003
Air Quality Egg (Version 1) $200 ~0.0 optical/
HabitatMap (AirBeam) $200 0.65-0.69 | optical/
Air Quality Egg (2018 Model) $250 0.57-0.87 | optical/PMS5003
HabitatMap (AirBeam?2) $250 0.67-0.79 | optical/ PMS7003
Edimax (AirBox) $250 0.61-0.86 | optical/PMS5003
IQAIr (AirVisual Pro) $270 0.69-0.73 | optical/
IQAIr (AirVisual Pro FW1.1683) $270 0.66-0.82 optical/
Edimax (Edigreen Home) $300 0.71-0.84 | optical/PMS5003
Dylos (DC1100 Pro) $300 0.65-0.85 | optical/
Alphasense (OPC-N3) $340 0.4-0.82 optical/
Alphasense (OPC-N2) $450 0.38-0.8 optical/
Dylos (DC1700-PM) $475 0.51-0.72 optical/
Magnasci SRL (uURADMonitor A3 HW105) $500 0.72-0.81 optical/Winsen ZH03A
AnThinx (IAQ) $1,000 0.51-0.61 | optical/
AS-LUNG (Portable) $1,000 0.79-0.83 | optical/PMS3003
Shinyei (PM Evaluation Kit) $1,000 0.81-0.91 | optical/
Clarity (Node) $1.300 0.73 t0 0.76 | optical/
Magnasci SRL (uRADMonitor Industrial HW103) $1,300 0.67 to 0.76 | optical/
TSI (AirAssure) $1,500 0.75 to 0.84 | optical/
Met One (Neighborhood Monitor) $1,900 0.53 t0 0.67 | optical/
RTI (MicroPEM) PMS3003 $2,000 0.67 to 0.80 | optical/
AS-LUNG (Air Quality Station) $2,200 0.59 t0 0.82 | optical/
Aeroqual (AQY)Ver. 0.5 $3,000 0.53 10 0.85 | LPC
Perkin Elmer (ELM) (PM10) $5,200 ~ 0.0 optical/
Met One (E-Sampler) $5,500 0.55 t0 0.62 | optical/
Naneos (Partector) $7,000 ~0.1 faraday cup
ITRI GEL (test by ITRI) ~$3,000 0.65 t0 0.71 | electric impaction

% 250-500 £ L2 PM R R B/Are s 11 e RplPiemial 5K o 5
BRFEZ A3 3R B R P e T ik S A £ < R 4122 0.38~0.87¢
Bz P B/ R 59422 0.61~0.86 FF » R ARG o 10 Aoy kA =
ZRGBIEBR A E A oA - BIRB R O - HA KRB BIRTE
i # 1,000-2,000 ¥ ~ 2. PM g R B/He £ 8 o Riplbrw 7o 5 L B H o
BRI AR 2 BRI B2 2. R2 432 0.51~0.61 # g £ *b » H a2 g
iRl %/ﬁ,@_RZiam? 0.67~0.91 /¥ maﬁf:sgra%i%mfgg;z X0 kT 2 B R B
ARG A P EVREPEA? BRFALBBERT 0 -
AR ROR T R MRS R o
B4 42,000 3 2 PMERIBACEEF 60 Bplet X5 2
PEFELFEE  FBRFLAR L 2 B R /el R75 00 ARiEL

\
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109 # R BB SFRERFIHEr L4 EF PRFL

b Hoapr BRI E/HE RS 0.53~0.82 B s AR R Z AT AR < o A
Bz RPENAMA S O BRTEAFFAY BRASAZIEERY > N EY &
FEREFRE #30 - SRR R o

o~ B E KR

R ERG LFEE R RAITLEE PR EFRES 2000 0t
TR 2. B ORI/R RIFAFR 12 QCM e MENs % 2 B ® F /% i Bl B p) B
WERFEEN > VAR RIE A G5 Py b AL~ Ao g 1R URE S
a8 EARS -

MR mEP AFHEHT S AR R AARART L B AR 7 S
T RPRR AR RS FE KRR STRRET g EERS 20
BE AN T &émgiof—fmgipmﬁ%ﬂ P LR DT 2
- 0 ¥ it HE 2 ROF AR EvE e PMyo R AR o < )I?ﬁhﬂ VA ok end
ﬁ%g%ﬁwwg,k%ﬂggéﬁwaﬁﬁ\ﬂﬁﬁg awmiiﬁﬁ\ﬁﬂag

BE - EFRNHEEL £ 27+ & (Johns Hopkins University ) % 4p 3¢ & e = enBif &
pz@%mﬁﬁ%mqmmﬁ%%ﬁﬁﬁiéﬁ%%oé&?%Bﬁﬁmg%ﬁ
*ﬁ@Mm%&?ﬂEW@E’ﬂ%?ﬁéﬁ%@%ﬁiﬁﬂﬁﬁﬁﬁﬁﬂPMm
TRz e EEEE o T RS BRI ESAR R R R T R gty
FRE T F E5 LOREE PMos 2k KRk S(CEMS)2 4p M B 3 - CEMS ¢
BA R S E RV RGBT AERL FIL S T RG A REE e 5
T2 5 o POEP M ER BEd R TR AL R PHEEE
G HARE ARTIFHEF - ARP CEMS 3 g f o

342 ¥ 2§ SRR~ E=E

= > Mid-IR L fogp » 34 6+ K M W R~
EEFHMRERELF IR P DFFRRARELELE LS > 4o 3-122 497 o
AP sk (MId-IR £ ) de RIPLei # Bl d apfE T - E /P
BRSO TR NRALAT S RRE Y R B o kS B MR
p| 7 i£ (On-chip Integrated Photonics Chip Gas Sensor) | * # = ¢h k2 jd 5 5 - #
o Wiprdr-A) ojz(evanescent field absorption) k g B 5 Ak B ¢ F WA+ > H
F M) (=2 mm x 2 mm) ~ F i PFEFE-(<55) ~ B BRI (<I%) ~ AR 4L
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i

(<30mW)#r On-chip fAzi &2 2 FMEARPF FFH - L LG RGN E BT
FRAF G MERLL o ARl 3-123 90 0 RATF S MR 50
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kT A E B (SPM) A 37 0 3’rsg T %IRRT o Sk L ~{ﬁ;§%ﬁv1¢;¢aﬁ_;
NMHC > ’é_év:%‘]gfig % 035 % > Kvg b BT VOCs ¢ 4]

VOCs W8 4T3 5 2 34l 7 b VOCs it § 551 F g 4 2
5% B4 B+ F R (Maximum Incremental Reactivity, MIR) (¥ 5 7 = VOCs
P bk it 2 dp i MIR A% %’«E% HEkRAL LF 2 ,sgﬂ%‘u A TP
VOCs #fa# m TR EL ¥ 445 2 £ &8 A# - 4V 7 § F k& (California Air
Resources Board, CARB) T # { #7% F VOCs 4 fa¥t*+ 7 § r‘{«%fri -2 RS
7 SAPRC-07 FH#E > Fw7 ! 1,100 £ VOCs 22 MIR B » (¥ 5 1 ¥5 40 3
FAAEHZ B ERE VOCs B & R il 2 E 1% B¢ L P 1% VOC #
CFRE AT F TR TREREH HE LR £ E e oo ¥
(CHg)Z = @ F(CsHip)& 3 g3 M » Lo 5¢ A2 LF B ERE&HA(MIR
53932973) {AMFE LR EE -TFREILE RPH o PR

R
PR L5 LS TN Y 2 F(CeHo) %2 5§ F RES 7 F (MIR=0.69) > £r&_
BT AR ST 22 F 545 0 L EA K VOC § 412 1 & e o

(- ) VOCs shz &

1. VOCs fa#f 5 ~ L 4f e » Bofisg 0308 25 W5 p M T &Ko !

(1) VOC, Volatile Organic Compounds, L% #£ 5 4= 4 & ~FF © e
LA AT~ AT S fadf o RN BT R R

(2) THC, Total Hydrocarbons, % & i* &% : THC = CHs + NMHC -
(3) NMHC, Non-Methane Hydrocarbon, 29 ‘=g 4 i & 4 o
(4) TOG, Total Organic Gas, .7 # # %8 -
(5) NMOG, Non-Methane Organic Gas, " "= 5 #
(6) ROG, Reactive Organic Gas, » J&l+7 #F %8 -

2. ERZTF & Fﬁ‘fﬁ-ﬁ ”Lr%q?{w BITFMF L TVOC :
(1) tkp*E L - ] PFHRE & 0.56 ppm 5 ¥ #% 0.08 ppm o
(2) TVOC ¢ 7 12 #4343 4 2 %4fc © F(Benzene) ~ w & it

4

(Carbon tetrachloride) ~ = % ® *=(Chloroform) ~ ¢ % (Ethyl Benzene) -
= & ¢ 'f(Trichloroethylene) ~ @ ¥ (Toluene)% = ¥ (¥~ B ~ 3%)

(Xylenes) ~ 1,2- = % % (1,2-Dichlorobenzene) -~ 1,4- - % ¥ (1,4-
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WA 5 WMVOCs)- IR SR Baa g ite T i ik
SO A et R By 0 R AR Z R G TR RRIE S o TEEORRS
e PR ERBIZEY R R > AP W AR Y > R B
B o
FUREIRR AR I AN AT R s § AP GC 2 2 3 > F 4P
R 47 fFe + FID & PID i @] % 3 GC-FID ~ GC-PID » % &4z Mk & $ * GC-Mass
(FAPRAT-THR) - L REKXEF 2 LHERIT R F &R RGFHH -
FID # PID i p| B4 :

1. kg3 v 14 p|® (Photo lonization Detectors, PID) » #43% % i+ & = ek 3%
BATARG FA GRS TR R R EFEG B R ik
TR FRE D 1,000ppm o # dHHELL 0.05ppme i@ * PID sk
B WRELRE TGS FHoPIDRE#ET YRE 0.1 3] 2,000
ppm HVOCfeH v 5 & 4 - B R R RO TFFRAZT -

2. ViGH I kR BFID)E- ERMET R EFRAIE L ERPR
B ZEF 45 FID * 2P BB 0L & K LA R G hE TR

T RERFEBL G REEALRREY Y -

(=) TVOC sensor % & ;%
1 % B Air Quality Sensor Performance Evaluation Center (AQ-SPEC)¥t+7 3
R R PIET F 7 § ORERBAST ORGSR R o §FHE
RBASI| I T E 4 @Eéﬁ i # & 32 7 NO2, NO, O3, SOz, CO 38 B 1§
BIA S TR AREBABOVOCS R RIBEAS P FPN 5 &8
BIEHTVOC £ 7 R P E A \_—mﬁ ik ¥ LenR PR BE~ %3 Nemoto,
Dart, Figaro, Alphasense, Citytech % -
(e ) &% >R AR E ch TVOC sensor B 2 7 (714
R VOC F HMERIBIHFGFERTF £2BF L EHMOS)E £
+ 1 (PID)f R RIE » A7 A F 54 VOC M - pwEFiLr £HF

\m W\
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(1) 5 & ke & JLengr ek o
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+ 3 EHE
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41 | 355001000024141 | £ FrAc | BH ¥ | FA | 26% | 006 | 91% PMO
42 | 355001090022103 | £ FiAe | BH ¥ | M | 22% | 009 | 92% PMO
43 | 355001090026997 | £ FrAc | ¥ ¥ | FA | 24% | 004 | 91% PMO
44 | 355001090026922 | £ FA | BH ¥ | FH | 23% | 002 | 92% PMO
45 | 355001090038653 | £ FAc | ¥ ¥ | A | 24% | 003 | 91% PMO
46 | 355001090029017 | £ FA | B¥ ¥ | s | 19% | 015 | 92% PMO
47 | 355001090046953 | E FA | BH ¥ | FHp | 24% | 005 | 91% PMO
48 | 355001090067140 | £ FA | B ¥ % | it | 23% | 004 | 92% PMO
49 | 355001090046870 | E FA | BH ¥ | FH | 16% | 0.04 | 91% PMO
50 | 355001090063008 | £ FA& | B ¥ ¥ | A | 14% | 001 | 95% PMO
51 | 355001090067488 | £ FA& | BH ¥ | FH | 13% | 0.02 | 91% PMO
52 | 355001000042655 | £ FA& | BH g | FaE | 14% | 0.02 | 91% PMO
53 | 355001090025288 | £ FA& | EH ¥ | FH | 13% | 0.03 | 91% PMO
54 | 355001091350420 | £ FA& | #F g | A | 17% | 010 | 95% | A
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57 | 355001001348705 | £ FiAc | #F % | FAHE | 19% | 001 | 9% | ¥
58 | 355001091349760 | ¥ Fic | d v | A | 19% | 002 | 97% | ik
59 | 355001091349117 | ¥ Fic | b | A | 18% | 003 | 91% | i
60 | 355001091329408 | & Fic | d v | A | 22% | 003 | 96% | dEifsk
61 | 355001001329499 | £ FrAc | #F 3 | FAh= | 20% | 001 | 9% |
62 | 355001091331107 | ¥ Fic | #d v | Ak | 19% | 004 | 96% | drifsk
63 | 355001091340959 | ¥ FrAc | #F -3 | WA | 20% | 002 | 9% | ¥
64 | 355001091351733 | ¥ Fic | d v | A | 20% | 003 | 94% | ik
65 | 355001001324185 | ¥ FrAc | #F 3 | FAhH | 19% | 001 | 95% | ¥
66 | 355001091337187 | ¥ Fic | #d v | Ak | 18% | 001 | 95% | ik
67 | 355001001305176 | £ FrAe | #F % | A= | 19% | 003 | 95% | ¥
68 | 355001091340942 | ¥ Fic | #d v | A | 19% | 001 | 96% | dEdfsk
69 | 355001001343722 | § FrA | #F 3 | FAHE | 21% | 003 | %% | ¥
70 | 355001091319342 | E FAc | #EH | WA | 21% | 003 | 97% | s
71 | 355001001320167 | £ FAc | #F 3 | FAHE | 22% | 003 | 96% |
72 | 355001091319250 | ¥ FAc | #E | A | 20% | 001 | 91% | ik
73 | 355001001348879 | E FAc | #F ¥ | FAE | 19% | 006 | %% | ¥
74 | 355001091334325 | E FAc | #EH | AR | 20% | 001 | 94% | ik
75 | 355001001348663 | £ FAc | #F ¥ | FAE | 18% | 006 | 9% |
76 | 355001091351246 | E FAc | #EH | A | 19% | 002 | 9% |
77 | 355001001332071 | E T | #F ¥ | FAHE | 21% | 002 | 96% |
78 | 355001091339027 | ¥ FAc | #dvH | A | 18% | 004 | 91% | ik
79 | 355001001342039 | § FAc | #F ¥ | FAHE | 19% | 002 | 95% | ¥
80 | 355001091341858 | & Fic | d v | A | 27% | 010 | 94% | s
81 | 355001091349927 | ¥ Fic | &4 | HAps | 22% | 004 | 91% | i
82 | 355001091329952 | ¥ FAc | #F -4 | A | 18% | 004 | 98% |
83 | 355001091339878 | ¥ Fic | #d ¥ | dApE | 19% | 002 | 91% | i
84 | 355001001340843 | ¥ FA | #F -4 | A | 21% | 003 | 96% |
85 | 355001091329481 | ¥ Fic | b ¥ | HApE | 19% | 002 | 94% | ik
86 | 355001091340850 | ¥ FrA | ## -4 | Ak | 18% | 003 | 98% |
87 | 355001091331081 | ¥ Fic | 6% | HApsk | 18% | 004 | 91% | i
88 | 355001091341510 | ¥ FrA | #F % | A= | 20% | 001 | 91% |
89 | 355001091329796 | & Fic | td vt | A | 23% | 004 | 9% | i
90 | 355001091340769 | £ FrA | ## -4 | it | 18% | 002 | 94% | ¥
91 | 355001091342112 | & Frc | ##% | 4k | 19% | 002 | 91% | F4fst
92 | 355001091340819 | £ FA | #F % | A= | 21% | 003 | 93% | ¥
93 | 355001001352699 | £ /e | #F 4 | FAHE | 22% | 005 | 9% |
94 | 355001091338912 | ¥ Fic | #dv# | A | 27% | 012 | 95% | A
95 | 355001001331719 | £ F/ | #F 4 | FHH | 18% | 005 | 9% | ¥
96 | 355001091339316 | ¥ Fic | #dv# | A | 19% | 001 | 9% |
97 | 355001091338011 | & Frc | ## % | 4k | 18% | 003 | 94% | i
98 | 355001091329119 | ¥ Fic | #é v ¥ | Ak | 18% | 001 | 9% | i
99 | 355001091329473 | E F /e | #F i | FA | 27% | 011 | 9% | FAp
100 | 355001091333756 | & FiAc | #E v | A | 23% | 004 | 95% | A
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1005 RBBSTRAFHE2L 250 DAL

EPMos~ ERIEADHIRAE S ERILERZ TRIHEE S REEY L s
i fFaE 2 Ll AR B RD 2 F A N ded 5.6 F i 2 chien
AR oA R B R ik (R AAH B LAoE 57 d N
bt TR BERE M ¥ P sba LR i TR R E & R R e
THERY)E L (5 049 22 0.47) 0 #-3 FRER P Bidp % F2) o

% 5-6~ RPIEERPIBRE 250

pi u W pE R Y [YCRIEE)=maxa (R R F Ok R )+m2xe(R]| A ki
=k hORR )M (Bl #E i & ) Tmaxa(B] 2k b i )+b ] (R?)
R y=0.89x1-0.11x,-0.09x3+0.13x4+10.78 0.88
A [E y=0.46x1+0.11x2+0.53%3+0.00x4-17.43 0.49
g E: y=0.78X1-0.15x2+0.0x3+0.05x4+17.28 0.86
o %F%ﬁi = y=0.84x1-0.11x>+0.01x3+0.04x4+12.60 0.91
EQELE y=0.82x1-0.09x2-0.26x3+0.06x4+12.27 0.85
e ¥ F =k y=0.93x1-0.11x>+0.17x3+0.09x4+11.11 0.88
T4y y=0.82x1-0.16x2+0.09%3+0.13x4+14.48 0.89
S £ sk y=0.85X1-0.15x2-0.69x3+0.15x4+15.47 0.86
Bz y=0.75x1-0.16x,-0.75x3+0.15x4+16.27 0.83
e + o3k y=0.65X1-0.27X2-1.10x3+0.11x4+27.59 0.75
AT s y=0.57x1-0.26X2-0.91x3+0.08x4+27.33 0.76
% e & A y=0.66X1-018x%2-0.75x3+0.10x4+20.93 0.83
E ) y=0.72x1-0.15X2-0.33%3+0.14X4+16.26 0.73
AT b7 y=0.77x1-0.10x2-0.58x3+0.11x4+12.86 0.85
AT AT y=0.86x%1-0.13x2-0.13x3+0.13x4+12.98 0.87
TR Rk y=0.93x1-0.11x>+0.28x3+0.06x4+11.10 0.9
A ERas y=0.73x1-0.12x2-0.19x3+0.25%4+10.40 0.87
A y=0.76x1-0.07X2+0.08x3-0.04x4+6.04 0.74
CARLE A L y=0.70x1-0.21%,-0.78X3+0.32X4+14.46 0.87
B PR 2 4Rk y=0.71x1-0.20x2-1.07x3+0.20x4+18.01 0.81
Z ik Aoxp y=0.82x1-0.16x2-0.70x3+0.30x4+10.48 0.86
EED E & y=0.68X1-0.16X2-0.59%3+0.04X4+17.03 0.81
LA th+ kb y=0.74x1-0.21x>+0.40x3+0.21x4+16.04 0.84
e B A b y=0.78%1-0.23x2+0.02x3+0.09x4+18.55 0.82
fo % =h y=0.92x1-0.11x,+0.15%3-0.04x4+14.92 0.84
TR Rk g R y=0.79x1-0.10x2-0.22x3+0.09x4+10.28 0.87
* LBk F L2k y=0.94x1-0.14x,+0.60x3-0.07x4+13.23 0.84
iR | Uik y=1.46X1-0.05x2-0.05X3-0.02X4+8.62 0.47
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e SN S SR T 8 TRy

ZFFIICORE : 0.38£0.16 ppm

CO PM3s SO, NO;

# | (pm)| (ug/m’)  (ppb)  (ppb)
— %5 60 | 035 17.3 230 11.57
T S5 | 034 18.3 2.32 11.06
AE@ss 2 | 016 8.5 1.31 1.80
Z@AH 6 | 0.80 17.7 269  23.05
FEAL 5 | 026 16.6 2.15 7.26

Source : RIRE 108FETERmEERIEIR

)35 71 5]

Bl 7-10~ AR 108 # 5 § & FERIFH

CO PRHIIRE i) R TEHS
7 AEGL-1 (8 hrs) US EPA

420 ppm | AEGL-2 (10 min) US EPA
27 ppm | AEGL-2 (8 hrs) US EPA
1,700 ppm | AEGL-3 (10 min) US EPA

130 ppm | AEGL-3 (8hrs) US EPA
35 ppm | TWA (8hrs) NIOSH
50 ppm | TWA(8hrs) OSHA

Source: National Institute for Occupational Safety and Health (NIOSH),
Occupational Safety and Health Administration (OSHA), and US Environmental
Protection Agency (USEPA)
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2.
3.

(4) ZF B AH e E HFESD
LI FIR B AT W R B

L]
(1) 7

(@) Akdss

% T2~ 25 A EFE

(Networking) e

C ) 4
(3) AxkAxZ Aoy
(4) DI EMI R A R E 2

21

\\\Xr

=i

“~

SR.NO  CITY, COUNTRY

A & %Fﬁfﬁgﬁ},i/ﬂag°
LA O SRS
AN i B A

AIR POLLUTION INDEX

1 Accra, Ghana 97.25
2 Tetovo, Macedonia 96.37
3 Kathmandu, Nepal 95.66
4 Kabul, Afghanistan 95.59
5] Faridabad, India 95.58
6 Ulaanbaatar, Mongolia 95.27
7 Ghaziabad, India 94.46
8 Dhaka, Bangladesh 93.56
9 Cairo, Egypt 93.27
10 Noida, India 93.01
11 Yangon, Myanmar 92.73
12 Beirut, Lebanon 92.33
13 Ho Chi Minh City, Vietham  92.13
14 Allahabad, India 91.90
15 Delhi, India 91.41
16 Manila, Philippines 91.37
17 Varanasi, India 91.25
18 Karachi, Pakistan 90.87
19 Patna, India 90.40
20 Gurgaon, India 90.24
186 Taipei, Taiwan 49.71
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ALERT
Critical
Need of
Odour
HIGH Treatment
Odour Level
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# I SearchSmartly 2> # f= Central Office of Public Interest ( COPI, 4+
% 1 & = @ ) (addresspollution.org) & iF » ** 2020 & = 5 >3k % - B
bR B R T A KT E AP

ZE TRk B30 8 e §(King’s College) 1 # 4 % 2. London Air
quality Networks » T4k * NOy )k R {74 % FHEREFE 20T 2 O

A & M AT MR SRCRR A R B R P B 2
EFA o L5 p e FA AR E

Smart Score Air Quality

Breakdown .
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r a8
Significant Air Pollution

1

= x| EEE.

1 0~15 pg/m? . 45~60 pg/m?
2 15~30 pg/m? . > 60 ug/m?
. 30~45 pg/m*  WHO#REEA< 45 pg/m? (FF191H)
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(1) #cdp = 5 12(DC, Data Completeness, %) @ 3% = ;8 4o ¢

Data Completeness(DC)=2xatiddata 5 1000,

all data

B ¢ Npatid data - RI3RE B R /F'Jgg"‘ ’Igt:yi%
Nau qatq - RIREP R i?‘]ﬁ,@’ﬁ _'rf’J':'L'r",, Q’;;}f?%&,

(2) Ap$teF-A (Error, %) / 4p 3t & 4 (Bias, %) * BRI FE 5T RFFTHELE

Pl A R



AL DR TP Y A B2k RRIE
14t & L (Bias, %)= E 2 X RIRWRFRERMEELZ T REAECLLF

REbp st B A2 7 ik

1o 4354 (Error, %)= 8 2 3 D RIBYRERBE ST REAEC AL P

FERAp$HiE £ 2 7 m#c o

(3) Ap¥iEA (N4p¥ B AL ) % % (STD, Standard Deviation, %) : g B %
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