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ABSTRACT

This research aims to study the vertical distribution of particulate matter less than 10
microns at high-rise office building and residential building. PM;, was measured by a real-time
monitor, i.e. Aeroqual series 500. The samples were measured at each building for 14 days. At
office building, the instruments were placed at 4.5 and 138.5 m during 13 — 27 January 2020, while
the measurement at residential building was taken place at 12.8 and 124.9 m during 30 January —
11 February 2020. As a result of this study, the 24-h average outdoor concentration at both height
levels of the office building were 43.09+17.28 ug/m’ for ground level and 46.96+26.20 ug/m® for
upper level, and those of residential building at ground and upper levels were 42.65+16.84 pg/m?’
and 37.61+14.21 pg/m’, respectively. Also, those of the indoor concentration at both height levels
of the office building were 41.71+19.60 and 38.95+23.79 ug/m°, respectively, and the values of
34.91+12.00 and 26.11+9.19 ug/m? were determined at ground and upper levels of the residential
building respectively. The diurnal profiles of indoor and outdoor PM;, were different between both
buildings. The highest hourly concentration of PMy, at office building was found at 10am, whereas
the peak was observed at 5pm for residential building. The lowest hourly concentration was
similarly observed at 2am and lam at office building and residential building, respectively. When
comparing between indoor and outdoor concentrations of each level at each building, I/O ratios
of both heights at the residential building and the upper floor of the residential building were less
than 1, while that of the ground level at the office building was more than 1. The concentration
of PM,, observed at the upper level decreased -11.36+6.23% from the ground, but a different trend
was found some days (10/14 days) at the office building that the concentration increased
6.66+7.83% from the ground. At both high-rise buildings, there were two meteorological factors
that gave the same relationship with the PM,, concentration, air pressure could enhance an
increase of PM;,, but wind speed gave negative association.

Keywords: PM,,, Vertical distribution, Meteorological factors
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nsuAIuANlsa (2559) nanvintdadendinasreUgyvivuenady Usenauniganin
2391N1A 1Y 9NN AIUTU ANUNABINTA TIANINAN 8% ANNYHUTEWA WU HuLe

nsene WaLleanilanmsge 1as anmgiusemamantlinagussauiulgvmuenatusuuse

a

X oAd | & A = % =~ Ql' a v a
AMMNUNBU ) bTU IUWUWLL@Qﬂig o lIQLGU']aallia‘UlII@ﬂqa WﬂgLﬂ@{]inqﬁﬂJ@ﬂﬂ’JUmeu’]ﬂ

Re

Ju uagluiundanunaeiniaaaseliiinisiniiuvesay agvilvivaenaiu assunaguly

e

a

| | o Aa ' A YN N = & |
‘W‘LW]EJEJNEJ’numﬂ’WmmJE)’mWiLLﬁliﬂ,ﬁ ‘Vﬁ@llalﬁ/\l@Nquwiaﬂﬂquﬁiﬂu@qﬂ’]ﬂqq LU WUnN

dnwazvesnmaiinliiaznisnszaedvesnfulaeialundy aastdusaiuayuyii
Teududuresmuenaiuanas inszatuaziensmniviinasenadiaty Tnelutaed
Ananufeu Tnsanzegnadsluasiiianisindsvezusn efullazassfiusuuuuazas
Asaunsziasuiy Mntuagdesaniasinas wazdudenuazuninszarsnndy Tugas
naniidluan 91N As founazasefl ui iy dazthionduuaatullasemuiuludae
n¥andulugisnameubuinszeniinduan qmmﬁﬁnmﬁuﬁu%L“fmﬁuﬁhaa uay
ommzandishadluunamuinludsnanu  ondlndiufuasduniteniadiuu
dana Wormelilanunsaindousagiuuuld Sadwavilivuonaiuazauluuiinamuiily

Y

YI8MNAAY Ay Anugussweslynuenaiuasiiuegiunatelady vilviseduves

puanATulusasiunluauisaaanisalle AnuudursItaiurusnatuaziUdsuLlasiy

d‘ a I&{
ANUANINAUTAAAYY
2.9 UITYNNYITD4

Wu et al. ( 2002) ﬁ’mWimwi’mm%yjammﬂummLLmGQfQLLazLLmuau WATNIINTEINY
R8I U PMy, PMys g PMyg Usanuuaenanlunninlaeldia3 o DustTrack uay
TEOM Tagnudnanuidutdurodd uazaad PM;, PM, s Wag PM;o anaenIuaI1ugs ﬁﬂ’nmqa
79 WATNUIIAMUTNTUYR WAL B PMy, PM,s wae PM; anatussunas 80%, 62% uag
60% MU vessEuATIIdLNER T ARTuT 2 Wwasanitudu eglsfiony gadoyaly
LLmi’mﬁ?ummsﬁu%’mm@u PM;, PMy 5 W@ PM;o winliuuessesfuanuidutuluanasn iy

o w

sxuzN e 9 lilidyd Ay

a

Rubino et al. (1998) lavinn1snsiainansusuneuenled(CO) uaziuazaas PMy, 1803

Ansoiulunan 30 Tu lneasaaiaiivensiAsaasiduiufy uarssAuAuETiuaneeiy
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Na3Ae MN13ATITIANTLAUIUY LavUTINEIEAYRIIATS (100 1A3) wazn1elue1As
lnganududurowuluusaz Jundsuuladluluuinalnalfgaiuoiastasunsinniud
Tu1INMTHANNATYYBIN159919T kagn1sildgulUasuesanimeniaildninadenis
nsza1emveuaInTERuNuauLILlUAuUY CO TnTadalaluasiinenasnyinnisnsivin
iy sL [ 3 < 3 ~ ~
WU UALBDI PMyg LUBINTIAIINAT 40 Hg/m’ anasidu 32 fg/m® 91 80 m, LUuaU 5
mg/m? LguWn NsAUNUANanaY 30% 1A UEe 100 1A3, 3 mg/m® ¥ad CO anaudu

2.2 mg/m? 7 100 m

C.Y. chan et al. (2005) ¥n1siiufI0819uazead PM, A15UBUBUNSE(0C) waz 519
A15UaU(EC) Tutinfaudaany 2003 Nszauauas 8 100 200 wag 325 RS Nvonsy
nadinan nanteninel luiiundiies uasiuniviullewsslnis Usswedu wull Ay
WWUT UV U PMyp kae PMys TAN89gA518Tuaaie 368.1 pg/m’ way 178.7 hg/m’
puanu Tuaagyl OC waz EC dan 22.2 Ug/m>laz 9.1 Ug/m>Tu PM, 5 az 30.0 hg/m’
wag 13.0 Pe/m? Tu PMyp aua1au nangiunisg g deuined i udndnisiia
temperature inversion AFULIINANUNURT (<50 1WA3) wazlianimeinianiawdd Mliin
nsavauvewaiwwasneliiinnisnszaefmuwnilegeliunfveseyninuasons wag

| ¢ o A a \ a = cs' P '
nauvesasuaulumileslnie sunaduazeauinINMsnisunvewaiiuignuassun
31NgnamnIsuIINans Junndedddvanias n15UaeeNafivaINNITITIITUUOUY LAz
a ' o = I a ¢ . & & I o a
AANTIUNNTNOATN FINIANTUBUDUNIEY secondary organic carbon (SOC) Nk UULKAINLUA

VAR UDIRUNIANUALEDY

Chan and Kwok (2000) ¥inms@nwinisnszaneiveseymaduiiusiuasyeylueinia
Uinanuuidalas fuvinanuuiifingsfisesns nuianududuveseymeuazsuiunes
ounAluanaileANgIveseInIaiinTu Ty PM,, uay TSP azuUsfuuuuioniviuuden
oynAiuUIMaUURTiRngsalFSuBvEnanfiansan diusyniaduuinuauulalas
gNIIEIUTENINAMUGIVBIDIANTAUAIIUNI NI UUILAINAABN1TNTEAYAIVB Y

wanNUANduTuvesunusEAUANaI I uAUAINTTUREasa vertical mixing (A1

gaNEY) AILTIAN UATANITNISIIEeATTETIsEAUViedu (local dilution)
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3.2 YUABUNSLASEULNUAIDENS
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a H Y . . . <@ ad a o
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AMAINDINIAYUIANANITY series 500 U 93 impactors Lagsia impactor 3vIN15AAAT
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(@) dhanAnwAnuduiussEninaaudutuy PMy, futaduaninenfieninen laun
ATIINADINA ANLTIAL ATMTULTS W PaUNHI

(5) Wisuiisuamdiiussevinayadeyaru PM,, MiiuseiAies cascade impactor
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a |
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3.5 NSIATIZANIGADA
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mﬂgﬂﬁ 4.2 (n) wag (1) m'iLU?{auLLanﬁ'g@amwaqﬂu PMyo srethlusisanssysu
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4.1.2 1A15NNNIAY

ANAITNTUE Y PMy, T1eTunsniglunasnisuenainsnudmwuiladuainududy
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Simple Scatter with Fit Line of Ground floor by Upper floor
R? Linear = 0.902
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Simple Scatter with Fit Line of Upper floor by Ground floor
R? Linear = 0.540
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AILTUTUR U PMyo = 5.722[A3NAINNA] + 2.838[a Ui dl] - 14.644[A73L5783] -

5723.275

] I aa a ¢ R ! ! Y v ]
MN1979N 4.13 ﬂ’]ﬁﬂ(ﬂﬁ]ﬁﬂﬂ’]i?Lﬂi’]%%ﬂﬂmﬁmWUﬁiSM?’NﬂWﬂ’J’lllL“UiJ“Uut;!u PM10 REAZ NN

FEAUANE 4.5 AT NU 138.5 wnsvasenansdrinay Auladeniseniledinen

Model Summary

Model R R Square Adjusted R
Square
1 .493° .243 .240
2 554° 307 303
3 .604¢ .365 359

a: AIUNABINTA b: AIUNADINIA QU C: AIUNABINIA YUNAT AT IAN

M19197 4.14  FudseAnsiudsluaunisnnnuduiusvesuaroesvasnudutuly PMy

-dl U U o U U U a a
NITAUAIUEN 4.5 a5 NU 138.5 LUNFU991ANTEA1UNNUY ﬂUﬂ"ﬂﬁ]EJVlNQG!U’EJQJ'WIEﬂ

Model Unstandardiz Coefficients Standardized t Sig.

Std. Error  Coefficients

Beta

1 constant -6530.98 659.682 -9.900  .000
AMUNADINFA 6.602 662 493 9.968  .000
2 constant -6987.317 637.672 -10.958 .000
AMUNADINFA 6.978 .638 521 10.932  .000
Qeunil 2.827 527 256 5365  .000
3 constant -5723.275 656.297 -8.721  .000
AMUNADINFA 5.722 .656 427 8.717  .000
Qeunil 2.838 505 257 5617  .000
ANLLS AN -14.644 2.763 -.258 -5.300  .000
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Model Summary
Model R R Square Adjusted R
Square
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2 .454° 206 .198
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A15199 4.16  duusednsiudsluaunisanuduiusvesaudutudu PMy, inugs

12.8 fiu 124.9 wasvatosiinende Auladenisgailoninen

Model Unstandardized Coefficients Standardized t Sig.
B Std. Error Coefficients
Beta
1 constant 75.810 6.164 12.298 .000
ﬂ’)'l&l‘?}lu
o o < -.454 .083 -3.54 -5.486 .000
AUNNS
2 constant 213.441 30.503 6.997 .000
ﬂ’)'l&l‘?}lu
Lo -911 127 ~710 -7.174 000
AUNNS
qnmgﬁ -3.715 .808 -.455 -4.599 .000
3 constant -2510.671 523.899 -4.792 .000
ATy 11,003 121 782 8291 000
Hunns
a -4.070 765 -.499 -5.322 .000
QNN
Anang 2.741 526 306 5208 .00
21n1A
4 constant -2155.132 525.491 -4.101 .000
ﬂ’)'l&l‘?}lu
Y. -1.118 124 -872 -9.014 .000
AUNNS
E!ﬂmﬁﬁ -4.324 .753 -.530 -5.740 000
AIUNA 2.407 526 .269 4.574 .000
21N1A
- -4.049 1.291 -.197 -3.136 .002
AINULIIANU

due1AsineIfeusaaINg1l 9MNNTIATIERTRLAAILTNTUEY PM,, NiAdy
49 12.8 W05 AU 124.9 WASAI8ITN1500008NYAMT1981N1TIATIENAIETT Stepwise

Tnel4lUsunsa IBM SPSS Statistics version 25 aglaaunisanuduius (Model 4) iasa1n
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usrAvdnsdndulawian R square = 0.329 TngAnafsnuulsUsuvesauiuduing
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4.5 anudunusvasyadayavasdu PM,, NiAudI8aTasiia Aeroqual series 500 fiu
cascade impactor
a a v | ! 44' = ° a o = &
N13iUSsUiBUYAdoyaTadd W PMy, 581119 2 1AS0aile vilaunisinnunsasile
cascade impactor 1A ULAT 849 ADINIAUTIIUBIAITAIUNIIY WAL 1A1TN WNoAY
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ABusna1n1s Anduihumiaduduresd uazeesiiiuainias osdlesisaesingden

AdeAdeiuvTounnseiu TnarhaduuidSeuisuiuniuandunisei 4.17 uag 4.18

A1371991 4.17 arudutuluazessvualiiiv 10 lupseuniivlagldiasesiie cascade

. [ dl' = . d' o w
impactor NU 1A389Ud Aeroqual series 500 N@1ATEIUNIU

Sufiudaagng PM;o(ug/m?) NaR9
cascade impactor Aeroqual series 500
20 U.A.63 11 56.166 65.177 -9.011
20 1.A.63 O1 78.614 73.539 5.075
20 u.A. 63 134 68.178 63.723 4.455
20 .. 63 O34 72.217 82.961 -10.743
21 4.A. 63 11 37.248 39.955 -2.706
21 u.A. 63 O1 48.756 39.927 8.829
21 U.A. 63 134 44.455 42.124 2.330
21 U.A. 63 O34 40.739 44.401 -3.66
22 4.A. 63 11 42.049 40.408 1.641
22 1.A. 63 O1 53.321 42.678 10.643
22 1.A. 63 134 48.972 43.373 5.598
22 1.A. 63 O34 46.296 46.501 -0.205
23 4.A. 63 11 27.893 29.660 -1.767
24 3.p. 63 25.254 21.460 3.794
25 u.a. 63 24.066 16.839 7.226
26 u.A. 63 26.783 21.145 5.637

11: Fngan18lus1AIsidu 1 O1: ARRINIEUDNDIANSATY 1

134: fnFan18lusIAISNTU 34 134: FRRINIEUDNDIANTNTUY 34
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A19197 4.18  Anudutuduazessvuialiiu 10 luaseuiiiulagldiniesdle cascade

. [ d‘ A . d‘ LY %
impactor NU 1A383Ud Aeroqual series 500 W BIANTNNNBIAL

Fufifiudaegng PMyo(pg/m?) NARNg
cascade impactor Aeroqual series 500
30 u.A. 63 16.807 36.404 -19.597
31 u.A. 63 81.310 56.605 24.705
1 AN, 63 65.671 57.054 8.616
2 N.N. 63 69.850 61.066 8.784
3 N.N. 63 58.930 48.610 10.319
4 n.N. 63 53.115 40.824 12.291
5 N.N. 63 24.728 28.249 -3.520

Sovaaeunauansnendsvesdoyanndududuazoosualiiiiu 10 luaseu
ffulneldin3osile cascade impactor AU LECRD Aeroqual series 500 A7835 paired
sample t-test fiszdutiuddgvintu 0.05 INNATRLANTIATIZVUDYAAIETUTUNTY SPSS
for mac wuAadanaaey de1 Sig. = 0.294, p > 0.05 kAN ANULHTUHUALEDIVWIA
laiAiu 10 luaseudiiiuse cascade impactor fidnadsganitnudutuluazoosvualsl
Ay 10 Tunseuiitiusie Aeroqual series 500 agnsluliieddymaaiansysu 0.05 fay
msiiuteyannuidutul uazessvuinliiiiu 10 luaseuasnsoldiaiesile cascade
impactor #3e 1A304ila Aeroqual series 500 Inlasyadoyavzlidanuunnsiaiuegned

HodAny Aanslunisei 4.19
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A19197 4.19  maadAInnIsiiasizivesyadeyaru PM,, Miulagldiniedle cascade

impactor AU 1AT044l8 Aeroqual series 500

JLIZPRERN

=
bAIBN
cascade
impactor
A A
bAIDNND
Aeroqual

series 500

o o

*dpdAgynIea

fwuge | Aeds

LHG )

(N)

23 45.556

23 43.804
AiAfiszdy 0.05

drudoauu ANADR AU
NI NAFY HydAgy
(S.D.) (t) (P-value)
18.399 1.074* 294
17.286

A15197 4.20 waadifannTIeTzieuduiusyadoyany PM,, fiiulaeldinieile

cascade impactor iU tA38938 Aeroqual series 500
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3U7 .16 wnliludusedilusnigueneiasiinendefiseauainugs 124.9 was Mvihn1sns9in14 Tuwuudeouriu

600

500

200

M19199 .3 wnlduduuinaeansddnnunedalu

=

—e—05/02/2020

—e—08/02/2020
—a(7/02/2020
——(6/02/2020
—e 0502 /(2020
—e 04/ 02 /2020
—e—03/02/2020
—e—02/02/2020

01/02/2020
—e—31/01/2020
—8—30/01/2020
—a—2/01/2020

Hours Average indoor 1 Average outdoorl Average indoor 34 Average outdoor 34
00:00:00 u. 41.095 35.464 29.089 38.526
01:00:00 u. 39.214 34.333 27.220 37.678
02:00:00 u. 38.095 34.071 26.160 37.833
03:00:00 u. 37.726 34.315 25.565 37.720
04:00:00 u. 38.970 36.053 25.386 40.595
05:00:00 u. 36.714 39.077 27.190 42.851
06:00:00 u. 36.714 41.779 27.714 47.410
07:00:00 u. 36.119 50.101 27.571 51.813
08:00:00 u. 38.994 51.166 29.755 52.535
09:00:00 u. 40.678 53.166 35.885 55.279
10:00:00 u. 42.047 53.773 47.959 55.7109
11:00:00 u. 41514 50.344 52.48 54.195
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12:00:00 u. 44.027 49.0833 56.577 52.427
13:00:00 u. 46.218 49.421 57.089 53.151
14:00:00 u. 46.446 47.209 54.571 52.202
15:00:00 u. 47.446 45535 53.2023 49.684
16:00:00 u. 46.720 43.755 50.305 47.404
17:00:00 u. 44.255 44.2083 48.8571 47.107
18:00:00 u. 43.654 43.797 45.226 47.410
19:00:00 u. 43.785 43.547 44.952 49.738
20:00:00 u. 43.755 40.898 39.815 46.303
21:00:00 u. 43.476 37.726 35.857 42.321
22:00:00 u. 41.952 36.934 33.041 41.345
23:00:00 u. 41.184 36.119 31.452 40.130

A19199 .4 wnlduduusnaeimsdinnune iy

Date Average indoor 1 Average outdoorl Average indoor 34 Average outdoor 34

Monday, 13 January 2020 36.948 39.1428 37.078 38.668
Tuesday, 14 January 2020 30.729 36.006 24.111 30.811
Wednesday, 15 January 2020 33.746 39.836 36.666 42.576
Thursday, 16 January 2020 36.513 42.336 37.656 45.881
Friday, 17 January 2020 47.062 51.565 46.840 57.968
Saturday, 18 January 2020 71.312 65.491 62.309 77.670
Sunday, 19 January 2020 74.114 67.166 64.805 76.913
Monday, 20 January 2020 67.972 76.780 73.879 88.971
Tuesday, 21 January 2020 56.072 60.406 49.222 67.260
Wednesday, 22 January 2020 36.815 42.204 44.062 45.826
Thursday, 23 January 2020 34.034 32.236 29.097 34.909
Friday, 24 January 2020 23.663 21.857 18.763 22.840
Saturday, 25 January 2020 23.065 19.687 15.404 19.090
Sunday, 26 January 2020 19.079 16.302 14.017 15.944
Monday, 27 January 2020 24.566 24919 19.688 23.45

= vy a A o o 1Y)
M3 N.5 LLU’JIULI&JUU‘JL’Jmﬁ]’]ﬂ?’i%Wﬂ@?ﬂ&S’]EﬁﬂIﬂN

Hours Average indoor 1 Average outdoor 1 Average indoor 33 | Average outdoor 33
00:00:00 u. 32.523 36.327 25.257 33.272
01:00:00 u. 35.017 35.803 25.772 33.840
02:00:00 u. 34.666 35.821 25.606 34.946
03:00:00 u. 34.273 36.72 26.106 35.659
04:00:00 u. 34.288 36.861 26 35.431
05:00:00 u. 33.394 39.316 26.189 39.037
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06:00:00 u. 36.294 40.288 25.818 40.780
07:00:00 u. 39.266 41.938 24.984 41.734
08:00:00 u. 39.788 44977 25.257 44.621
09:00:00 u. 39.244 45.838 26.045 44.196
10:00:00 u. 35511 44.318 26.856 39.878
11:00:00 u. 35.232 43.180 26.432 37.079
12:00:00 u. 36.660 46.666 25.305 38.354
13:00:00 u. 37.725 44.353 26.569 38.313
14:00:00 u. 36.692 46.230 26.613 38.939
15:00:00 u. 36.621 44.980 26.931 39.568
16:00:00 u. 35.539 43.975 27.503 37.627
17:00:00 u. 33.732 46.005 27.636 36.606
18:00:00 u. 33.773 51.753 27.469 36.181
19:00:00 u. 34.214 50.688 27.348 36.734
20:00:00 u. 32.315 47.809 26.227 35.515
21:00:00 u. 29.386 41.357 25.075 35537
22:00:00 u. 29.827 38.380 24.598 35.280
23:00:00 u. 31.1369 37.404 24.969 33.75

= v P A o o o
M1379N N.6 LLU’]IU@JE;]UU‘JL’JQJE]’W’W??V]Wﬂ@']ﬂ&]‘i’]il”m

Average outdoor

Average indoor

Average outdoor

Date Average indoor 1
1 33 33
Wednesday, 29 January 2020 21.397 26.278
Thursday, 30 January 2020 31.628 37.668 19.100 28.996
Friday, 31 January 2020 34.802 44.982 25.559 39.600
Saturday, 1 February 2020 48.190 57.013 35.270 51.489
Sunday, 2 February 2020 52.802 60.954 38.510 56.187
Monday, 3 February 2020 47.628 53.843 36.357 51.229
Tuesday, 4 February 2020 40.5486 45975 30.125 42.857
Wednesday, 5 February 2020 29.503 34.086 20.579 29.590
Thursday, 6 February 2020 26.815 28.586 14.593 23.118
Friday, 7 February 2020 21.717 32.403 16.670 24.682
Saturday, 8 February 2020 29.055 41.118 24.211 32.586
Sunday, 9 February 2020 39.440 47.670 28.135 38.140
Monday, 10 February 2020 35.395 43.305
Tuesday, 11 February 2020 34.284 43.825
Wednesday, 12 February 2020 24.503 32.149
Thursday, 13 February 2020 14.345 20.088
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AMARNUIN Y

JUN v.1 AnadesndmuneluienisueneimsdinauisEAuAugs 4.5 Wes

g 13/01/2020
e 14/01/2020
s 15/01/2020

16/01/2020
e 17/01/2020
@ 18/01/2020
g 19/01/2020
g 20/01/2020
g 21/01/2020
g 22/01/2020
g 23/01/2020
g 24/01/2020
s 25/01/2020
0 26/01/2020
27/01/2020

0.8

0.6

0.4

0.2

M157197 .1 Anadednsdudunislusienisusnaimsdriinauazennsiinende

a1Asatineu 91Ansiiinede
Hours Anadesnndudunelutazneusneiasdiineu | Anadesanduduneludanisusnaimsitinende
FTAUANNGS 4.5 AT | STAUANNGS 134.5 AT | 2AUANGN 12.8 AT | TSAUAIINGN 124.9 LuAs

0 1.179 0.770 0.891 0.773
1 1.156 0.743 0.961 0.778
2 1.124 0.714 0.951 0.755
3 1.103 0.681 0.925 0.755
4 1.077 0.641 0.926 0.745
5 0.965 0.632 0.832 0.682
6 0.926 0.605 0.883 0.643
7 0.817 0.599 0.929 0.620
8 0.863 0.691 0.889 0.603
9 0.844 0.726 0.870 0.616
10 0.815 0.868 0.830 0.674
11 0.901 0.945 0.837 0.704
12 0.956 1.006 0.819 0.654
13 0.964 1.048 0.892 0.687
14 1.009 1.031 0.847 0.681
15 1.056 1.065 0.836 0.688
16 1.094 1.062 0.832 0.742
17 1.023 1.026 0.768 0.761
18 1.034 0.940 0.714 0.78
19 1.04 0.880 0.745 0.781
20 1.112 0.840 0.722 0.779
21 1.165 0.840 0.733 0.753
22 1.141 0.812 0.776 0.735
23 1.158 0.791 0.828 0.766




JUN v.2 AnadgsndmduneluienisueneimsdinaunsEAuANgs 134.5 Wns
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A19199 A.1 WiguiBuAANUTNTUEY PM,gseninatuaaiutuuuresetnnsdineu

Date Average of outdoor Average of outdoor34

Monday 13/ 01/ 2020 39.241 38.668
Tuesday 14/ 01/ 2020 35.972 30.793
Wednesday 15/ 01/ 2020 39.836 42.562
Thursday 16/ 01/ 2020 42.329 45.868
Friday 17/ 01/ 2020 51.486 57.885
Saturday 18/ 01/ 2020 65.480 77.6423
Sunday 19/ 01/ 2020 67.194 76.909
Monday 20/ 01/ 2020 76.742 88.957
Tuesday 21/ 01/ 2020 60.531 67.413
Wednesday 22/ 01/ 2020 42.194 45.809
Thursday 23/ 01/ 2020 32.25 34.923
Friday 24/ 01/ 2020 21.878 22.881
Saturday 25/ 01/ 2020 19.718 19.114
Sunday 26/ 01/ 2020 16.302 15.944
Monday 27/ 01/ 2020 24.845 23.378

= = = ] v oy T A A S o o
13790 A.2 LU‘JEJUWIEJUF’HWJ’]EJLGUQJGUUEJU PM 138NN U NAUYUUUVBIDIANTNNND AL

Date Average of PM10 outdoor @14 Average of PM10outdoor 33
Thursday 30/ 01/ 2020 39.009 31.480
Friday 31/ 01/ 2020 40.982 35.815
Saturday 01/ 02/ 2020 58.402 53.722
Sunday 02/ 02/ 2020 60.559 54.694
Monday 03/ 02/ 2020 54.024 51.347
Tuesday 04/ 02/ 2020 47.065 44.243
Wednesday 05/ 02/ 2020 36.371 32.041
Thursday 06/ 02/ 2020 28.166 22.847
Friday 07/ 02/ 2020 31.004 24.319
Saturday 08/ 02/ 2020 39.454 30.322
Sunday 09/ 02/ 2020 45.897 37.278
M348 .3 ﬂ"]LaﬁaLﬂaéL%uﬁmsaﬂawmﬂu PM,,9nduansduluduus
Anadsesifudnisanasuasiu PM109nduastulutuuy
Date 21Asdineu Date anAsiiwnande

13/01/2020 -0.010 30/01/2020 -0.132

14/01/2020 -0.052 31/01/2020 -0.046

15/01/2020 0.073 01/02/2020 -0.066

16/01/2020 0.088 02/02/2020 -0.062




70

17/01/2020 0.122 03/02/2020 -0.037
18/01/2020 0.192 04/02/2020 -0.059
19/01/2020 0.156 05/02/2020 -0.114
20/01/2020 0.141 06/02/2020 -0.174
21/01/2020 0.123 07/02/2020 -0.213
22/01/2020 0.106 08/02/2020 -0.171
23/01/2020 0.088 09/02/2020 -0.171
24/01/2020 0.050
25/01/2020 -0.024
26/01/2020 -0.011
27/01/2020 -0.045

M19199 A.4 ANRREENTIEINVDIY PM;seninatua1atuuy

ANRBEInIIEUYaIY PM10TENINeTuaSAatuuY

Hours 21A15AUNIY aAsTinnende
0 0.960 1.049
1 0.947 1.048
2 0.948 1.059
3 0.943 1.09
q 0.939 1.104
5 0.948 1.090
6 0.927 1.074
7 1.108 1.133
8 1.049 1.155
9 1.009 1.171
10 0.972 1.295
11 0.951 1.225
12 0.967 1.262
13 0.959 1.166
14 0.915 1.210
15 0.924 1.186
16 0.937 1.206
17 0.954 1.317
18 0.938 1.426
19 0.931 1.347
20 0.923 1.315
21 0.938 1.136
22 0.941 1.073
23 0.940 1.070
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AMARNUIN

M1597 0.1 Aadifanmslienevianuduiusseninmu PM, melulaznisuenamsitinauiseduaugs 4.5 wns

Correlations

indoor 1 outdoor 1
indoor 1 Pearson Correlation 1 827"
Sig. (2-tailed) .000
N 4054 4054
outdoor 1 Pearson Correlation 827" 1
Sig. (2-tailed) .000
N 4054 4058

**_Correlation is significant at the 0.01 level (2-tailed).

M19199 4.2 AadfannnsiesigauduiussenIney PMy, melusaznisusneiansdtinaui 1385 was dudady

nagnilening

Correlations
indoor 34 outdoor 34

indoor 34 Pearson Correlation 1 827"

Sig. (2-tailed) .000

N 4062 4039
outdoor 34 Pearson Correlation 827" 1

Sig. (2-tailed) .000

N 4039 4041

**_Correlation is significant at the 0.01 level (2-tailed).
M15797 4.3 AEARIINNITIATIERANNENTUS I PM, aeluenansdiiinau iseduainugs 4.5 wns uagiiseau
ALES 138.5 LUns

Correlations

indoor 1 indoor 34
indoor 1 Pearson Correlation 1 887"
Sig. (2-tailed) .000
N 4054 4046
indoor 34 Pearson Correlation 887" 1
Sig. (2-tailed) .000
N 4046 4062

**_Correlation is significant at the 0.01 level (2-tailed).
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A15799 0.4 AafiRaINNTIATIERANELTUSSEI1eY PM, Aguene1msdinaIu Nseduanugs 4.5 Wns uasfiseau

AINEN 138.5 Lung

Correlations
outdoor 1 outdoor 34

outdoor 1 Pearson Correlation 1 747"

Sig. (2-tailed) .000

N 4058 4041
outdoor 34 Pearson Correlation 747" 1

Sig. (2-tailed) .000

N 4041 4041

**_Correlation is significant at the 0.01 level (2-tailed).

= | _aa a ¢ v o s o )
M197199 4.5 ﬂqaﬂmﬂqﬂﬂ'ﬁ:}Lﬂiqzﬁﬂjquauwuﬁsgﬂjqﬂﬂiu PMyo ﬂ’]EJSL‘LJLLﬁ::ﬂWEJHE)ﬂE]’]ﬂTﬁVISW\Uﬂ’N@JQQ128 LNT

Correlations

indoor1 outdoorl
indoor1 Pearson Correlation 1 645"
Sig. (2-tailed) .000
N 4084 4084
outdoorl Pearson Correlation 645" 1
Sig. (2-tailed) .000
N 4084 4084

**_Correlation is significant at the 0.01 level (2-tailed).

= | _aa a ¢ o o s o a o Y 9
M99 4.6 ﬂqaﬂm(\nﬂﬂqijLﬂiqgﬂﬂqqﬂaﬂwuﬁﬁgquﬂﬂ)"u PMyo ﬂ’]EJIuLLa%ﬂWEJuaﬂa’]ﬂ’]‘iwizﬂvm’mgﬁ 124.9 ﬂUﬂﬂQEJV]'N

RLPIHEVER
Correlations
indoor33 outdoor33
indoor33 Pearson Correlation 1 809™
Sig. (2-tailed) .000
N 3192 3192
outdoor33 Pearson Correlation 809" 1
Sig. (2-tailed) .000
N 3192 3192

**_Correlation is significant at the 0.01 level (2-tailed).
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A13999 4.7 AadiAnnnnsiasieianuduiussenineu PM,, aglueinisiinends Asedusesduanugel2.8 wns uasi
FEAUANNGS 124.9 AT

Correlations

indoor1 indoor33
indoor1 Pearson Correlation 1 426"
Sig. (2-tailed) .000
N 4084 3192
indoor33 Pearson Correlation 426" 1
Sig. (2-tailed) .000
N 3192 3192

**_Correlation is significant at the 0.01 level (2-tailed).

A13799 4.8 AafiAINNTIATIEiANEIuSIEIEY PMy, neuenennnsiiined NseAussduaug 12,8 e way

MIszAuAINEs 124.9 1Uns

Correlations
outdoorl outdoor33

outdoorl Pearson Correlation 1 491”

Sig. (2-tailed) .000

N 4084 3192
outdoor33 Pearson Correlation 491" 1

Sig. (2-tailed) .000

N 3192 3192

**_Correlation is significant at the 0.01 level (2-tailed).

A1599 1.9 AadiRanmsiaseidy PMy, neluuasnneueneiasdiinanuy Aseduninugs 4.5 wes
Paired Samples Statistics

Mean N Std. Deviation Std. Error Mean

Pair 1 in 41.71 4054 19.609 .308
out 43.09 4054 22.465 .353
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M15199 .10 waadRIATIEiALdTUsVRtl PM;, meluuazasueneimsdninauy Nseduainues 4.5 wng

Paired Samples Correlations

N Correlation Sig.

Pair 1 in & out 4054 .827 .000

M19199 9.11 wan1snaaeUrY PM;, nelunazngueneimsdiinau fseAuaugs 4.5 Wns

Paired Samples Test
Paired Differences

95% Confidence Interval of the

Difference

Mean Std. Deviation = Std. Error Mean Lower Upper t df

Sig. (2-tailed)

Pair 1 in - out -1.384 12.689 199 -1.774 -993 -6.943 4053

.000

A1599 112 AEdRaNNTIRTIEidY PM;, melulaznisuenennsdtineu Aissduaugs 138.5 s

Paired Samples Statistics

Mean N Std. Deviation Std. Error Mean
Pair 1 in 38.95 4044 23.793 374
out 46.9656281 4044 26.200185516034  .41200149600317
225 6

M15199 .13 waadinsginnuduiusvesiu PM;, melunazasueneimsdninau Nseduanugs 138.5 wng

Paired Samples Correlations

N Correlation Sig.

Pair 1 in & out 4044 821 .000
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M19197 9.14 wan1InaaeURY PM;, melunaznigueneimsd1inau iseaundugs 138.5 uns
Paired Samples Test
Paired Differences

95% Confidence Interval of

Std. Std. Error the Difference Sig. (2-
Mean Deviation Mean Lower Upper t df tailed)
Pair 1 in - out -8.01409 15.1356 .238010 -8.48072 -7.54746 -33.671 4043 .000

M15799 015 AadiAannnisiasievidu PM, nelusazneuenenasiiinerfefiseiunnugel2.8 wns

Paired Samples Statistics

Mean N Std. Deviation Std. Error Mean
Pair 1 PM10 indoor a19 34.91 4084 12.005 .188
PM10 outdoor &14 42.65 4084 16.844 264

A o

M15199 .16 waadRIATIEiALdTUsTRLE PM, eluuazaguene1msiivine denseduninuge12.8 s
Paired Samples Correlations

N Correlation Sig.

Pair 1 PM10 indoor &19 & PM10 4084 .645 .000

outdoor a14

M19199 9.17 wan1snaaeUly PM;, Meluazneuenaimsiinendeiseduninugel2.8 wns
Paired Samples Test
Paired Differences Sig. (2-tailed)

95% Confidence Interval of

Std. Error the Difference
Mean Std. Deviation Mean Lower Upper t df
Pair 1 PM10 indoor @14 - PM10 -7.746 12.928 .202 -8.143 -7.350 -38.292 4083 .000

outdoor a14

A15199 .18 AadiAnnMITIATIEviEl PM;, meluuaznneuenemsiine1denseAuniugs 124.9 wes
Paired Samples Statistics

Mean N Std. Deviation Std. Error Mean

Pair 1 PM10 indoor 33 26.11 3192 9.194 163
PM10outdoor 33 37.61 3192 14.213 252
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A13197 .19 wagdResiaudunusvasiy PMy, meluwaznieuenanmsinnededissduanugs 124.9 s
Paired Samples Correlations

N Correlation Sig.

Pair 1 PM10 indoor 33 & PM10outdoor 3192 .809 .000
33

M19197 9.20 Wan1snAdeURY PM;, melunaznngueneimsitinedeiseiuainugs 124.9 wns
Paired Samples Test
Paired Differences

95% Confidence Interval of

Std. Std. Error the Difference Sig. (2-
Mean Deviation Mean Lower Upper t df tailed)
Pair 1 PM10 indoor 33 - -11.50 8.66 153 -11.80 -11.20 -74.99 3191 .000

PM10outdoor 33

A5 4.21 AERAINNITIATIEHE PM,o TI5AUAINGY 4.5 a5 1U138.5 Was USaMeueneIn1sdtinau

Paired Samples Statistics

Mean N Std. Deviation Std. Error Mean
Pair 1 PM10(ppm)outdoor 1 43.11 4051 22.462 353
PM10 outdoor 34 46.808195507282 4051 26.289790385168 .41305321019782
150 292 0

M9 9.22 WAt AATITiRudIRUSTe Y PM,, MIszAuAINES 4.5 AT U138.5 lWns UShiuguene1sdlindy
Paired Samples Correlations

N Correlation Sig.

Pair 1 PM10outdoor 1 & PM10 4051 .938 .000
outdoor 34
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A1919 4.23 NANSNATBUNY PM;p S2AUANEY 4.5 Lms 1U138.5 ns Uianeuenaasdtinau
Paired Samples Test

Paired Differences

95% Confidence Interval

Std. Std. Error of the Difference Sig. (2-
Mean Deviation Mean Lower Upper t df tailed)
Pair 1 PM10outdoor 1 - -3.697605 9.35638115 .1470031984 - - -25.153 4050 .000
PM10 outdoor 34 6150583 18908 3.985812635 3.409398423
846500 151274
A1514 .24 AERAIINATIATIEIEY PM,o Tisefiumnnga12.8 wns Au 124.9 wnsu3umeusnenmsiineds
Paired Samples Statistics
Mean N Std. Deviation Std. Error Mean
Pair 1 PM10 outdoor &14 44.12 3005 16.923 .309
PM10outdoor 33 38.49 3005 13.848 .253
A1514 9.25 HaEBRRIATIZEAUFILS YR PM;, TiseAunnngal2.8 was AU 124.9 lwasuianeusnansiiin
27E
Paired Samples Correlations
N Correlation Sig.
Pair 1 PM10 outdoor 819 & 3005 135 .000
PM10outdoor 33
A1514 9.26 HANSYARBURL PM,, 7is2fiunnga12.8 wns AU 124.9 Wnsuiameusneimsiineds
Paired Samples Test
Paired Differences Sig. (2-tailed)

95% Confidence Interval of

Std. Std. Error the Difference
Mean Deviation Mean Lower Upper t df
Pair 1 PM10 outdoor &4 - 5.626 11.571 211 5212 6.040  26.653 3004 .000

PM10outdoor 33




78

M1574 4.27 AadRnnIsaassiiiu PM,, Tiiulagldiaiadcascade impactor fiu ipFasAeroqual series 500

Paired Samples Statistics

Mean N Std. Deviation Std. Error Mean
Pair 1 cascade impactor 45.556 23 18.399 3.836
Aeroqual series 500 43.804 23 17.278 3.602

M1574 4.28 HaadAATIZRAudIRLSYRIU PM,, TiiulaeldiaSeicascade impactor iU ip3asAeroqual series 500

Paired Samples Correlations

N Correlation Sig.

Pair 1 cascade impactor & Aeroqual 23 .906 .000

series 500

A5 4.29 HANINAFBUR PMy, MAulneldiasescascade impactor iU 1AT89 Aeroqual series 500

Paired Samples Test
Paired Differences

95% Confidence Interval of

Std. Std. Error the Difference
Mean Deviation Mean Lower Upper t df Sig. (2-tailed)
Pair 1  cascade impactor - 1.75231 7.82335 1.63128 -1.63075 5.13538 1.074 22 .294

Aeroqual series 500

M1574 4.30 HaadAIATIZRALEITLSYRIHU PM,, iiulngldiaSescascade impactor fiu la3psAeroqual series 500

Correlations

PM10 realtime
PM10 Pearson Correlation 1 904”
Sig. (2-tailed) .000
N 33 31
realtime Pearson Correlation 904" 1
Sig. (2-tailed) .000
N 31 31

**_Correlation is significant at the 0.01 level (2-tailed).
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