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Special Project Title Study on Concentration and Compositions of PM, in the
Ambient Air at King Mongkut’s Institute of Technology
Ladkrabang

Name Miss Thaniya  Yen-ang

Miss Ananya Sanrat

Miss Arisa Sumthong
Department Chemistry
Academic Year 2007
Special Project Adviser Asst. Prof. Krongkaew Tippayasak
ABSTRACT

The PM,, mornitoring was studied at King Mongkut’s Institute of Technology Ladkrabang (KMITL).
Particulate matter (PM,,)-was collected by high volume air sampler ‘with.the opposed jet. The main
stadium of KMITL was used as sample collecting site. The results were gathered and compared with
year 2006, The studied-periods were during 26 January-1 February 2007 and 13-20 November 2007.
The average 24-hour’s concentration of PM,, was decreased from 130.32+25.84 pg/m3 to 56.03+10.39
pg/mj, respectively. The first period the amounts of PM,  were more than-ambient standard (120 pg/ma)
because the first period there was construction nearby the collecting site. To compare with year 2006,
the first period the-amounts of PM  were miore than the second period. The compositions of PM,, were
analyzed in terms of water soluble ions, total erganic carbon and metal elements. For metal elements,
the highest concentration_found was calcium (CaZ+), followed by iron (Fcy), lead (Pb 2+), magnesium
(Mg2+) and manganese (Mnb), respectively.. The :major of water soluble ions were sodium (Na+),
chloride (C1), fluoride ( E), ammonium (NH;), nitrate (NO,?), sulfate (SO‘,Z') and potassium ion (K'),
respectively. Total organic carbon-was decrease from.31:32 },lg/m3 to 12.07 pg/m3, respectively. To
compare with year 2006, the first period was more than the second period. The major of water soluble
ions were sodium (Na"), chloride (CI), fluoride (F'), ammonium (NH;), nitrate (NO, ), sulfate (SO42')
and potassium ion (K", respectively. According to the results, the source of PM,; was probably from
dust and soil from road surface due to the first period of year 2007 was extremely construction and
exhaust of automobiles.

Keywords: PM,, water soluble ions, total organic carbon, metal elements
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Wumsimsizideyadauiiuwai ldnnmmaasslnemsldileiudfivsedader  udusnoamiy

ar A =3 ] = A s w o ° v A = < @
walIzAUNIToNMeFLA  Fertiauseszavvestlatethunldnae nInwud Twes Taslu

aw A - saq ¥ = A Y Y ' 2 ]
MMell vinwuan ldmareuauydgIuae  anududuvesiuaresvadnnIl 10
] ] =9 a t 1 =4 v

Tulaswes uazrilonaned fie 3290 lUNT5INURI0TIHUBTo 1 IAaNNT1 10 T Tnsmas

ﬁuqﬁgm: Hapwe=p,

Hiw #1,
=l ~ an o/ A ¥ o
Hamsufotfounsaan - amiuna luTagnss eund 19 guMHIIMIaNT LI
] [ { o d @ a [ [} { @ { =

TEM 99297 1 A AUN26 WNTTAN = LANDIAUS WA, 2550 AU¥RN 2 Hadud 13-20 nyeinlou
W.Al. 2550

' =) v 1 ' 1
Mm99 a-1 1S spdenaaududu o suazoe srwaanad 1o T nswasseniiegaei

1 4azFI9N 2 WA, 2550

$aafi1 ¥24fi 2
A AIITNIY PM,, AN P,
(ug/m’) (ug/m’) 39
1 94,49 49.21 143.7
2 103.73 46:34 150.07
3 114.83 51.63 166.46
4 140.52 63.14 203.66
5 162,61 54.92 217.53
6 149.11 40.74 189.85
7 146.94 46.22 193.16
Infu 130.32 50.31 180.63
39U 912.23 352.2 1264.43




ANOVA
Source d.f SS MS Fcal=T/E | F,=F, (0.05)
PM, (ng/ m’) 1 22402.40 | 2240240 62.23 4.75
Error 12 4319.62 359.97
Total 13 26722.02
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W STAUANUITEIY 95% Mada F Adiuaslamaiy 6223110071 4.75 39t fuers H tiu

A v [V ) v 3 ' v o Y ¥
Ao ﬂmmummuﬂjmduaxﬂawummﬂnm 10 "llliﬂimﬂi ! i’fﬂ'l‘lJ‘quﬂTuTﬁUWixi]ﬂmﬂﬂ'lli]']

a 1 d' a0 l’ o (] d’.
ﬂmﬂﬁ'lﬁa1ﬂﬂﬁtﬂx‘]clu‘lﬂﬁﬂ iatuanaisfiy lugasi 2

wansulSeuneuNTIa s o

sen 19 U 19-24 UNTIRN WA, 2549 A1 SUR 26 1UNFIAL = IANMWUS WA, 2550

agiiuma T Tatwizsemndud nunmisaianszaiy

1 o 1 ' a {
M1 -2 1fSomiouanududuvesivasesswutmnnnit 10l Taswassznars Jud

19-24 UATIAY WA, 254970 TUA 26 4ATINY = 1 QUAUT WAL 2550

1 2549 1l 2550
aay AIYNDY PM, ANHIHGU PM,,
(ng/m’) (pg/m’) 59
1 69,17 94.49 163.66
2 78.49 103773 182.22
3 73.54 114.83 188.37
4 63.64 140.52 204.16
5 63.27 162.61 225.88
6 75.08 149.11 224.19
7 146.94 146.94
mie 70.53 130.32 190.77
59U 423.19 912.23 1335.42
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ANOVA
Source d.f. SS MS Feal=T/E |F,, =F, (0.05)
PMw(pg/m3) 1 11548.30 11548.30 30.23 4.84
Error 11 4201.88 381.99
Total 12 15750.18372

o SEAUANNFNY 95% Aana F isauasldniiiy 30.2301nn71 4.84 Jafjars H v

A ' Y 9 t o ' a ) Yy 9

fie Manududuvesvazeesvinainn 10 lulaswas segoativma luTadwszvenindui

AUNMITAIANTZTI5EH I AUN 19-24- N9 100 W.A. 2549 TAnuuandaIfiy Juh 26 unsian - 1
AUATHUT W91, 2550

= A aa @ =4 y_ 3 o

mamslSautnenvadnn . o aanivmalulagnszaeumimapnmsaiansza

TENI19 TUN 8- 13 MaATnIE WAt 2549 A1 AU 13 -20 We AN WAL 2550

=i 1 = 1 ' o o
e a3 ailSeufeuanududnse sdiazee 1wt nanng 10 Ty laswassening un

8-13 WORINIUU W9 254901 TUF 13 -20 WOAIMELLW.A. 2550

4l 2549 12550
o AN PM,, AHIBUTUPM |
(ng/m’) (hg/m’) 39U
1 10598 49.21 155.19
2 88.7 46.34 135.04
3 75.28 51.63 126.91
4 67.58 63.14 130.72
5 89.51 54.92 144.43
6 114.77 50.74 165.51
7 76.22 76.22
v 90.30 56.03 133.43
59U 541.82 392.2 934.02
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ANOVA
Source df SS MS Fcal = T/E Fianie=F1.11{0.05)
PM,,(hg/m) 1 3795.38 3795.38 18.66 4.84
Error 11 2236.80 203.35
Total 12 6032.18

a sEAUA Tl 95% Aada F Antuanldmiiy 18.66 11nn1 4.84 3ul s H, Hy

= N s g 1 o 1 o = ¥y ¥
o mnnududuvesifuazeosvadnadl 10 Tulaswas o aaafumalulagwszeeunaun

aaummsaiansziesznane JUNT8-13_waainion | WAl 2549 Aanuuandasiy Jun 13 -20

WOAINIOU WA, 2550

NINNHIN N-2

1. MO AmANTNILUBIHUIZe8

9y 9 1 o v 4 3 P
anutntuvesuazoasuamnnd1 10 Tulasamsm i Tasmsmusaneunsh

3.1,3.2 482 3.3 708191

NP
Q“Q‘{P,.,d *T.}
§aainms alusamsifudsuvesnsaufitsaed1a (m'm
Sa31n75 lnafian12211A5 3 1 (m/ho)
PUNATAATITHINTTIU(K)
gampiivalzNiandis ()
ANVAUANIZNIATT I (KP2)

ANUAUVUDUAIDE13 (kPa)
V= Q*t
= ad
Sumsormeainy (m))

o P Y o A od o (] 3
amﬁTﬂ’]ﬁllﬁﬁﬂ!Lﬂi]Sﬁﬂlﬂﬂmﬁﬂﬂﬂﬂﬂﬁﬂﬂ'}\‘] (m/hr)

ad a 1
namnua1ae1g ¢hr)
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M
C = |—|[x10°
V
1 =1 1
Cc = anududuvesluazessvuiaanad 10 Tulnswas (ug/m’)
9 1
M = shminduazessma@nnd 10 Tulaswasiinuld ()
= { o
v = JSumsomanny (m)

o Yoy o oWy
2, ﬂ]iﬂ‘lu]m'ﬂ’lﬂ]’l‘u!‘“ﬂ‘uu‘“aﬂﬂ53?"1]’3ﬂl!ﬁgﬂﬂﬂagﬂ‘]ﬂu1‘1ﬂ

" 50ml N 12strip

le=B)x="
sirip~filter

v

dle  F,=anududuved tevonvosduarsoaludeesannie (jigm)
] o ]

¢ = anutdnduvedlesst TumisagaeaInuming 03N HAZ 00 9V UAAN (ug/ml)
1 1 o

B - anuntuveslasenlumsezarisninuauasoailan (uasn) (ng/ml)

v =15u1asv0391078 (m’)
¥
5. M3ANIAMTINTLEN 5o UNS HANSUBMNINLA (Total Organic Carbon, TOC)
TOC=TC=1C

¥ ]
Tawziinsnaaesd %1 udr9aimamanaasinetuld (%0 ludmaduanududu
‘é L} d [-] - ¢ o o Qr L
(ng/m’) Femrna1uIa 19917 strip V04N TEAIENIO L strip AL IR U sz Ivinaunu

o a ¢ o &
6. ﬂ'ﬁﬂ—lu'JﬂlW']ﬂQTUL%N%HM'BQﬁ‘]iﬂuﬂ?ﬂﬂ'ﬁﬂﬂurﬂﬁﬁﬂﬂ

(%C—%B)xﬂxn
C 100

14

4 = 4 < v o 1
dio €= anududuresmsaunI oM LouYs IUAz 899 1UAI981991M (ug/m’)
o Ao o
%C = Yovazvesansouniomivenlunszaunsesiiiduazessvuia@n

Y = oo 4 o
Fouazvead1TaUNTIMSVOU IUNTTAIYNTBIUAIA

%B

¥
o as

1 A a 1 I 1
W = U IMHNAIUYLIUDIRI18U19ABNUIY (ug)



¥ 5
) s 1 LY

= ¥ A £ T, .
n =HWUN mmamﬂuﬂ/ﬁuﬂmuﬂuwmmammeﬂma

vV =1311935v990108 (m’) fin11zu1esgIu

° ¥ ¥V
3. MsAnNUmANMTNTHYelany

50ml « 12strip

(C-B)x=—
strip  filter

v

We  F,=nanududuvodlanzvosuazonaludie1901ma (ug/m’)
v g ' prpee o
¢ =anududuvesTave luasazaeeiniriunsoshiidiazeoavuiaan (ug/mi)
B = anuwutuves lanslumsazasoinununyesiide T 1a 19 (ueml)

= 3 d'
Vv =151a3v09010f (m') intazuins g
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MANUIN Y

o a ¢
mydszivgamnlumsinigy

AMANUIN U-1

o = a = - : ¥
wanmsUsyiugunmlumsinszdniliualeseuiazainir1d

o 4 = 4 :’
1.1 armumaspiniumsinnenilsinalessunazaieitld

Q=1049513.A

-3 1
g 8 R*=0.995604
B
P
=3
[*)
4
2
O ¥ 1 Arca
0 50 140 150
.
= Q= 0,690665 . A
820
£ R =09993819
o5
8
2
=3
“10
5
0 T T T 1 Area
0 50 160 150 200 250
.
‘1 Q=0815542 &
R = 0999641
£67
=
844
g
B
(=)
5
0 T T IArca
0 30 100 150 200

W Q=192308.A
)
75 0 R =0.999842
£
2
S0
0+ T T T 1 Arca
0 50 100 150 200
.
Q=389764. A

40 Y
= R =0.599906
20
20
0
(]

0 T f T !

Area
it 20 40 60 80 100
.

2071 Q=0455465 A
. R =0999208
e
210
g
1= 5

Area
0 T T T 1
0 200 400 600 300
A
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[
=3

Q=0485737.A

R'-0999228

=) &

Concentratign

'

1=

Area

=1

100 200 300 400 500 600 700

Q=0232243 . A

R = 0999464

Concentration

Arca

0T T T T T T 1

0 500 1000 1500 2000 2500 3000

3]

Q=023705 A

40 4
R =0.99%730
30

20

Concentration

0 T T T T T ] Area

0 500 1000 [500. 2000 -, 2500 3000

H|

Concentration
—_— [) tad o
=] = (=] =]

(=]

Concentration

Q=0.126164. A

1

R’ = 0.999385

1

:

i

Area

0 500 1000 1500 2000 2500

Q=0612264 . A

" .
R = 0999319

30

20

[l T T 7 | Area

4 200 400 600 300 1000 1200

9

51l w-1 nawhbnesglunsdmszinfineilessuiazmerile

a A -
n NIMNIRTFIUYRIAEN (Li)

v nsuasgiuves Ty (Na)

¥-nsvhnaigveslulnsd No,)

¥ aiasgiuves Tuslugd (Br)

a nsnasguveuen Tudion (NH,) & nsmlnasgivveslumsa (NO,)

1 nsRIgINve Tnenadey (K

2 AsMuIRIgIvveaiges lsd (F)

f ﬂﬂv\lmmsgmmamaa”lsﬁ(c1')

a Asasguvesneava (PO,

g nsmmaIguveaada (S0,
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v ' 1 [) ¥
1.2) HansnaTaUANMBIRIwaunsadlonldins ey suia leseufiazarnir1d Taoms

mwﬁ’ﬂmsmmgmwau

ot Y d = s a { :
lunsnagaunNUNInssupunspalan ¥ lunsinszvmydsuna lassunazaini

1Y

1 ¥ [l
&y Thihmsidennaaeu lessuiazainirlddszquan Tashensinesguwanluszdui 1

o ¥ 1 N
imsasSad R aue 7 91 laswanisnaaouiuainisien v-1.1

A1919 U-1.1 LAPIANMANTUVOIAITHINT T IUN Y

. ANNANTY ( pg/mL)
AN
o =i =y = =y
e Twaey wonlantian Tnsmenwey
1 0.105+0.002 07495+0.005 0:51%0,002 1.008+0.036
2 0.1140:002 0:5050.005 0.506+0.002 1.1010.036
3 0.104+0.002 0.51£0.005 0.506+0.002 1.0240.036
4 0.106+0.002 01504-0.005 0.5040.002 0.991+0.036
5 0.10340.002 0.504+£0.005 0.5080.002 11026+0.036
6 0.104+0.002 0.505+0.005 0.506+0.002 1:00540.036
7 0:1070.002 0.5 140,005 0:507+0.002 1101+0.036
% RSD 2.245 0.995 0.373 3.534
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MANUIN V-2

o = 4 o = o L )
Nﬁﬂ']’iﬂi%ﬂuﬁ]ﬂ!ﬂ'l'waluﬂ1531ﬂ51$14141ﬂ'ilJ'lﬂlfTTi’é)uﬂiﬂﬂ'l'i‘Uﬂuq‘ﬂ'ﬁ

- a a = N4 o a
2.1) ﬂi'l‘V\I'iJ'lﬂij'ILI114ﬂ15?tﬂi1$ﬁﬁ1ﬂiﬁ1mﬂ1iﬂl‘m‘iUﬂ'l'i‘fIJ'é)‘L!'q‘ﬂﬁ

32,000 -
28,000 -
24,000 - y=11.876x
20,000 R’ =0.9985
16,000 -
12,000
wE 8,000 -

nlansl

4,000 -

0 T T T

0 500 1,000 1,500 2,000 2,500 3,000 1 3,500 4,000

Tulnsnsunisuou

o
a g = o )
31 v-2.1 ns e sgaumisuneiYsinun 13 ue i nla (Total carbon, TC)

25000 -
y=10.713x - 150.65
20000
R =0/971
E 15000 -
= [ 4
&
1=
& 10000 —
5000 |
0 I T T
0 500 1000 1500 2000 2500

NuTnsnsunisvou

a 7 = o o 4 s
51 v-2.2 A9 ATIUMI AT IEHEseUUNTOA1I VO (Inorganic carbon, IC)



2.2) MINIA %Recovery 1OATIIADUANNMN US WD IAT DD

o R 1 = o 1 i
TN U-2.1 TUNAKIAT %Recovery 1N IAT1EH Total organic carbon(TOC) $399 1

% Recovery
et Tun531n 5134 inorganic
Tun 53R 35124 total carbon

carbon
Blank(1) 110.86 86.78
Blank(2) 89.37 101.88
Blank(3) 85.65 104.80
31 11.7.2550 (1) 85.30 104.69
31 11.9.2550 (2) 90,10 105.16
31 1.1.2550 (3) 85.47 82.01

o i = < 1 3
A1919 V2.2 0uRArIN %Recovery 114N tA518W Total organic carbon(TOC) F997 2

I | %Recovery
A8 Y J A J
NI UAIIZY total carbon NITAAIICH inorganic carbon

Blank(1) 86 96.35
Blank(2) 82.21 84 .87
Blank(3) 84.79 118.24
19 W.0. 2550(1) 93.71 96.74
19 W.4. 2550(2) 85.24 113.77
19 W.4. 2550(3) 86.78 97.6




HMAKHUIN ¥-3

Y o ks = ' o
Nﬂﬂ'l‘i“].]5$ﬂUﬂmﬂ1W1uﬂﬁ’Jlﬂﬁtﬂﬂ1ﬂ Sue lavzuaznis UﬂfJﬂ‘i&ﬂ]‘lﬁlﬂideﬁ")U’Jﬁ Wet digestion

= o =
3.1) nenas g lums ims v lave

Agandunm y =0.7866x +0.0277

08 R =09978

04
04
02 /

0 02 04 06 08 1

[ - -
ANUVUVUIBINHIFD Y (ppm)

N
figandui ¥ =0.0565x-+0.0067
o R =03998
03
02
0.4
)
] { z 3 4 5 8
A RN (ppm)
f
AInngandwua 5= 00186x +0.0107
14 R'=09971
03
02 ’/
0. /
. Y
0 5 10 15 20

YTy YeuANIFoN (ppm)

a9

T -
AANIULN

y=0.0266x
03 R'=03904
b
02
| 4
01
p L
L] 2 4 6 8 it 12
nnduimdn (ppm)
9
Aganiunng
¥ =0.0141x +0.0085
R =076
') 1 2 3 4 5 6

vouoow
#1TIVUREAY (apm)

3

51l v-3.1 anrasgdumsimsisiviSinalane

0 AT INYBLLATITEY (Mg) 4 ATINNIATFIUVEIRZAT (Pb)

o
Y AIINNIASFIUVDUNAN (Fe)

A NIRRT IUYDALLINITE (Mn)

9 ATIHVIATTIUVDILAAITOU (Ca)



{ 4 d' = o a
3.2) HanmsnaTeUAIIAsIRT I BaRinallon 19Tz YSua Tane Taoldms
d
1INTFIMNAN (Fe) 199U 10 ppm

¥ L4
A1519 ¥-3.1 ANududuveunan (Fe) level 5 (10 ppm) Havua 5 A59

MANMINTUES

Sraunds AINISGANIUUEY | INASFIUHAN level 5
(10 ppm})

1 0.375 11.102 % 0.20
2 0.369 10.897 % 0.20
3 0:373 11.034 £ 0.20
4 0.357 10:489 = 0.20
5 0.361 10.625'40.20
6 0.366 10.795 = 0.20
7 0.370 10931 +0.20
Al 10.84
SD 0.20
%RSD 1.87

3.3) MIRIUAMNIAT %Recovery INBRATINADUANNLUUNEIVDUAT 09110

AganaNNas y =0.0266x
0.3 R’ =0.9904
£
0.2
<

0.1
0 — *-t

0 2 4 6 8 10 12

v v o
AINNVNTHIN AN (ppm)

o
31 v-3.2 AslnasgIuaIsaztENINTIUINGN (Fe)



o T = o o 1 o I
M54 ¥-3.2 ‘U‘L!ﬁﬂﬁ'lﬂ"l %Recovery 1'14ﬂTi'JLﬂi'lgﬁﬂ'JﬂU'NMUﬂﬂﬂﬂ'lﬂﬁu'll.lﬂtﬂllﬁ'li

WIATTIUMAD (Fe) a1y 5 ppm

Hneav MGANAIUNES | ATIYNTY (ppm) | % Recavery
spitel 0.14 5.385 107.69
spite2 0.142 5.462 109.23
spite3 0.139 5.346 106.92
spite4 0.137 5.269 105.38
spite5 0.142 5.462 109.23
spite6 0:14 5.385 107.69
spite7 0.138 5.308 106.15

Aundo 5.374
SD 0.07
%RSD 1.35
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NIANUIN A
= d 3 =
ﬂ'l‘i'ellﬂi]:?‘if)»‘iﬂ‘lj‘iZﬂﬂ'iﬂlNlﬂ‘ll
MANUIN A-1
= 4 = o 3 - A
Nﬂﬂ'l'i“l’lﬂ'ﬂ'ﬂﬂﬂﬁ')!ﬂ‘i’l%ﬁﬂ'l‘ljiu1m’ﬂ']iﬂﬂ'LWN‘V[lJﬂ‘luZ‘IJET'IS?JH‘VI')'GJ
= a ¢ a Al ¢ a ad ¢
A3 1IN A-1.1 ﬂﬁuwmmmﬂuiugﬂmmumﬂ ﬂﬁﬂ@uh;ﬂﬁﬁauumu LHagn1Tusu

:: = o4 [ o 1 e
nanua lugdeasaunso 1eariah 1 uagyin 2

SuRiftudaeds TC (ng/m’) IC (ug/m’) TOC (pg/m’)
AL, 26/1/2550 30.18+1.758 0.14+0.040 30.03
. 27/1/2550 20.82+3.664 0.09+0.070 20,72
8. 28/1/2550 24.05+4.421 0.2240.129 23.83
9. 29/1/2550 38.7241:808 0.20+0.115 38.54
8. 30/1/2550 412123103 0.430.062 40,78
W. 31/1/2550 35.86+0,65 0.24+0.198 35.62
W), 1/2/2550 29.97142:140 0.2240.104 39.75

Aindiy 3175447519 0.2220.107 31.3227.450
8. 13/11/2550 11,360,957 0.1440:126 11.22
W. 14/11/2550 10.1840.557 0610232 9,57
We). 15/11/2550 11164034 0.5440.396 10.62
A1, 16/11/2550 16,040,299 0.67+0.149 15.37
a.17/11/2550 [0:22+0.347 0.50+0.118 9.72
8. 18/11/2550 10.42:4.843 0:36+0.378 10.06

9. 19/11/2550 ' 1dinsneasuitesnnduanmin

8. 2011/2550 18.02+1.419 0.06+0.076 17.96

Aunde 12.49+3.189 0.41:£0.234 12.0743.27




MAHUIN A-2

a '3 a
Nﬂﬂ]ﬁﬂﬂﬁﬂﬂﬂ'li')tﬂﬁ']ﬁﬂﬁ']ﬂﬁu'lmiﬂﬁz

19519 8-2.1 U5uo Tavizwo9999A 1 uageien 2

o/

5 o '
UNNUNIBEN

Qs

s lang (ug/m’) (0=3)

Pb Fe Mn Mg Ca
fl. 26/1/2550 1.030.08 2.4740.59 0.08£0.01 | 0.50£0.03 | 5.93+0.64
a.27/1/2550 1.3340.15 1.2540.84 0.1240.03 | 0.30+£0.10 | 4.44+1.00

1. 28/1/2550 1.370.15 0.2540.10 0.09£0.03 | 0.36+0.08 *
%. 29/1/2550 1.92+0.42 2.15%0.22 0.12£0.02 |=0.7520.05 | 6.020.34
9. 30/1/2550 2.00£0.45 3:18£0:30' |\ 0/018£0:03 | -1.03+0:3 | 9.9320.40
W. 31/1/2550 2.1040.05 3.08+1.39 0.10£0:04. | 0.9820.23 |, 11.76=1.04
. 1/2/2550 2.30+0.05 3.62+0.50 0/18+0.05 || 0.97£0,06 | 12.11=1.01
A 1.51+0.47 2.2941.19 0.13+0.04- "] 0.71£0.20. | _9.3724.02
9. 13/11/2550 | | 2:0240,46 1.00£0.10 0:11£0/05 /| 10.35£0.01 | 3.940.15
W, 14/11/2550 | 1.0740.29 126+0.21 0.04+0.02. .| 04220.04 || 4.98%0.53
We. 15/11/2550 | | 2.07+0.26 1.55+0.16 0.15£0.07. | 0.5840.04 .| 6.9120.22
A 16/11/2550 | @ 1.5040.25 2.01+0.04 034010 | 0:55£0.02 ,|©6.37+0.34
§.17/11/2550 | 2.40+0.43 1.85£0.13 0:06£0.10 | 0.48+0.03- | /4/9620.12
81, 18/11/2550 | 1.1240.04 1.0340.08 0.0520:01 | 0.3120.02" { 4.2240.20

2. 19/11/2550 T 1&ansneasiiossinduanmin

8. 2011/2550 1.79+0.31 1 4620.44 0172004 0.4020.04 | 7.02+0.64
g 1.60+0.50 1.4540.39 0.10£0.05 | 0.44£0.10 | 5.49+1.27

= Ca
HINUVA * HAMTUATICHHANDA




&1

MANUIN A-3003yaN19gR HENINGN

b4 = = v Ad a ' ]
1919 A-3.1 ‘IJ@Hﬂ‘VI'NQG}HUﬂJ'Jﬂﬂ'l"ljﬂﬂ’lu'ﬂlﬂ‘lﬁlJ?JEJNPJHEIQ‘,E]'EN

. o4 . AN -
aay AUN Temp( ¢) | RH(%) NaANaU
(m/s)

1 26/01/2550 33 50 378 NE
2 27/01/2550 30 51 423 E
3 28/01/2550 g 48 5.95 NE
4 29/01/2550 29 45 453 ENE
5 30/01/2550 29 52 350 NE
6 31/0172550 29 52 361 ENE
7 1/02/2550 59 52 408 NE
8 13/11/2550 35 67 > 88 NE
9 14/11/2550 % 73 347 NE
10 15/11/2550 23 73 374 NE
11 16/11/2550 34 61 348 ENE,N
12 17/11/2550 39 58 29 ENE,N
13 18/11/2550 29 62 386 ENE,N
14 20/11/2550 o8 66 587 NE

WINUIe * Mdonemiay N =fimnile, S =nald, E=frmziuoon, W =NAnziunn, NE=

= @ =

Az usoniduunilo, NW = imziuanfoavile, sw - RnmyiuaniReald, ssw = maldves
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