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51311301 : MAJOR : ENVIRONMENTAL SCIENCE
KEY WORD : ENVIRONMENTAL CONDITION/ WITHIN CLASSROOM/ WATNONGPHO
SCHOOL
KARN SRISAWAT : INVESTIGATION OF INDOOR ENVIRONMENTAL CONDITIONS
IN CLASSROOM AT WATNONGPHO SCHOOL (SILAPAWITTAYAKOM), KAMPHAENG SAEN
DISTRICT, NAKHON PATHOM PROVINCE. THESIS ADVISOR : ASSOC. PROF. GUNTHAREE
SRIPONGPUN, Ph.D. 124 pp.

This research aims to investigate indoor environmental conditions at Watnongpho
School (Silapawittayakom), Kamphaeng Saen District, Nakhon Pathom Province, such as
light, sound, Wet Bulb Globe Temperature (WBGT), room temperature, ventilation and
relative humidity (RH) in the 2" semester of the academic year 2010 (November 2010 —
Febuary 2011) and in the 1% semester of the academic year 2011 (May — September 2011) .
Two classrooms in each building were surveyed for building 2, 3 and 4, then totally 6
classrooms were studied. The results were compared with standard values. Possible factors
influencing on classroom environments were also investigated. These were period a day
(morning and afternoon), direction of the building (north, east and west) and seasons (winter
and rainy season). In addition, the relationships between environmental parameters were
analyzed. It was found that the majority of studied parameters were not accepted by
standards, except for WBGT and ventilation. Their mean and SD values of WBGT and
ventilation were 30+7 °C and 4.0+0.9 m%hr/m?, respectively. It could be also concluded that
the afternoon resulted in a decrease in light intensity and relative humidity while WBGT and
room temperature increased. The mean values of light and ventilation within classrooms in
the north were higher than those in other direction. In winter most of the studied parameters,
except for sound, were lower than those in rainy season. Furthermore, the results showed 3
pairs of environmental parameters with high correlation (p<0.001) when they were analyzed
by Pearson’s correlation. These were WBGT and room temperature, ventilation and relative
humidity and light and relative humidity. Nevertheless, continual investigation for the longer
period of time should be considered for some correlations to ensure the clear results. In
addition, the same academic year should be studied in order to achieve the similar situation
within classrooms. For Watnongpho School (Silapawittayakom), the teaching behaviour,
which resulted in higher noise level, such as loudly read together of all the students in
classroom should be cancelled and replaced by individually read. All of electricity lamps and
fans should be operated and at least 87.5% of windows should be opened in order to
achieve the standards.

Department of Environmental Science Graduate School, Silpakorn University Academic Year 2011
Student's SIgNAtUre ......cccoeeeeevviiiiiiieireeeeeen
Thesis AdViISOr's Signature .........cccceeeveiiiieeeenniinenn.
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2) HamsdsvanmnadeuneluieiTeuiienadouRI8 one sample t-test

= [ 1 ~ A = =2 (2 A
mamummmgmiummimm 1 UmsAnu 2554 1AAIAIAITINN 25

m3ai 25 wamsdsavaaniadenmeluiesiieuilonagouale one sample t-test

= g ' = d’ = =
Lﬂﬂﬂﬂﬂﬂ1h1ﬁ5§1u1uﬂ1ﬂliEIL!‘V] 1 Umsfnun 2554

o A19INNT A3 .
WIS B AWIATFIU
X +SD

Y Y ~ (A () 1
anuvuveatadluiodiseu (and) 304.5+71.5 Tufesnan 300
ANUITUYDILAIHIINTZAUM (SDF) 160.0%+37.7 Tufeenin 300
[@895UNIU (dB (A)) 61.3%+5.6 Tupu 55
WBGT ('C) 26.4+0.6 Tyitpu 34
guiniives () 30.4%+7.4 Ty 28
AIIZVIDIMIA (LUAT /H TUIANAT) 4.2+0.9 Tufeenan 4

dy [ v J 1T Aa
ANUBUTUNNT (%) 76.8%4+3.5 Tdu 70

9 Y a

' ] 1 @ a g Y
Hyame - * flﬂ'J'lﬂJLmﬂ@]'Ni]'lﬂﬂ1M1ﬂ§§1ﬂ@ﬂ1ﬁﬁﬂﬂﬁ'1ﬂﬂ]%1\1ﬁﬂﬁ (p<0.05) Lfl'ﬂ‘ﬂﬂﬁﬁ]‘u@i]ﬂ

9

one sample t-test
S Y Y = ~ @ £
INHANITAITIVANINUIAGOUN I8 TUNDAUTOUVDITIAUTOUTANUDITND
@adanenay) lumaiGeud 1 UnsdAnw 2554 (15190 25) WenlFeuieununuasgiu
A A a s 1 & A Y o1 v Yy A
WU 3 WS iuNmIuIATgIN laun anuuvestaluiesiou WBGT

HAZNIIISVIYDINIA
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3) mamsdsnnammadeumelurieisouiienaaouaIs one sample t-test
A o ' AR A A = = = A
MeVAUANNATIIY AaRATINNANANET (MATouR 2 TImsAny 2553 tavnaiieui |

UMsAnY 2554) LAAIAINTIN 26

mM3ai 26 wamsdrsvaanadenmeluiesiieuilonadouale one sample t-test
= L3 1 ) d’d = d’ =S =
MIVAUANIAITIY AaATNNAINANY (MAlTeun 2 Umsany 2553

uazAAFeun 1 Umsany 2554)

o ADINNTA15ID ,
WITNDS B AWIATFIU
X +SD

9 Y = [A () [
anuvuveatadluiodiseu (@nd) 294.2%+87.1 Tufesnin 300
ANUITUYDILAIHIINTEATUM (BDT) 163.9%+46.0 Tufeenin 300
[@895UNIU (dB (A)) 61.9%+6.1 Tupu 55
WBGT ('C) 26.0+1.2 Tuifu 34
gangies ('0) 30.1%+7.1 Taifn 28
ATIZVIDIMA (LUAT /H TUANAT) 4.0+0.9 Turfeenin 4

dy [ v J 1 Aa
ANVFUTUINT (%) 72.6%+6.7 Tydu 70

v

WINBIHA : * IANULANANIINAINIATFIMEeNITsd 1A NeaDa (p<0.05) iienadoudie

one sample t-test

Do,

o 9 Y = = [
NANANITAITIvEaNINIAdo UM el uR T uveeTsaTouTaruDI TNG
(FalInennn) aavariwiaidnyl (MaBeun 2 Amsaan 2553 wazaaiseun 1 i
= d‘ d' =1 [ 1 == a g 2’,
MIANYI 2554) (131N 26) WrfTeuMeUAVAIMIATTIV WUNUNBY 2 WITADTINIUY

MRUAsE N 1aun WBGT 1agmsszuoe1ns



96

=

= o Aa ' v 9
3 Wi?lﬂ'Iiﬂﬂ‘]&l1ﬂﬁ]"l)ﬂ‘VINW%Wli’)ﬁﬂ‘l‘l"l!!?ﬂﬁi’)ﬂﬂ’lfﬂuﬁﬂﬂﬁﬂu

v
U

3.1 wamsnaaauifaderraaluunazuninaneamnaaeumalutia ey
v ' v A ' Y] Y A
1) wamsnagevilaverraarluusaziuninaneannuiaasunielureaiseu

Tumaiseun 2 Imsdnml 2553 Laaanansan 27

M9 27 wamasnaaeuiaterranarluugaz unlinadeanimadounislu

Y ~ ~ A = =
wmﬁaulummsauw 2 Ymsanw 2553

yra luuaaz iy
Wmes 19 118 p-value
Mean + SD n Mean + SD n

anuuveanaaluioaiou @nd) | 293.6+106.4 | 756 | 264.7490.7 | 513 | 0.000%
({TEITUNIU (dB (A)) 62.9+7.3 84 62.2+5.7 57 | 0.555
WBGT (‘C) 253414 | 84 26.2+1.8 57 | 0.004*
gauiniives () 275413 | 84 28.442.0 57 | 0.003*
M35 LEINA 38408 | 504 3.8+0.8 342 | 0.145
a3’ 4 Tuamesd)
AU F NG (%) 70.6+4.8 | 504 63.315.0 | 342 | 0.000%

@

WA * IANULANA NN URENTIEFAYNINEDA (p < 0.05) IENATOUAIY t-test

manaaeufaterrna lutdaz T uniinaseamnadounieluieaidoulunia

= A = = 1 [ J v AAa A 1 9
[SeuUN 2 UmsAnyl 2553 wunteverranarlunaazuiisninaneanimuiadeuniely

Y = = a s 1 Y A Y Y ~ a g
HOUTYUINYI 4 WITTUADIINMUY AD ﬂ?1ﬂlmﬂﬂl@ﬂl!ﬁﬂ1uﬁﬂﬂﬁﬂu WBGT UVYUTTOULAY
o J

£ o
ANUBUTUNND
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2) waminageutlaserraa luuaazuninaneannuiadsumeluiosiFou

Tumaideun 1 UmsdnmT 2554 HAAIAINITIN 28

meh 28 wamsnaaeuierianarlundaz Suiiinadeanmiaadeumely
Foaoulumaidoud 1 Jmsane 2554
a1 luaaz iy
Wiimes 191 1 p-value
Mean + SD n Mean + SD n

anuuvenaaluioaiSou @nd) | 30924767 | 756 | 299.9+65.7 | 756 | 0.012%
({TEITUNIU (dB (A)) 61.9+6.1 84 60.7+5.0 84 | 0.155
WBGT ('C) 26.3+0.6 84 26.4+0.5 84 | 0.150
guiniives (C) 3024104 | 588 30.6+1.1 | 588 | 0.334
3520 INA 42+1.0 504 4.140.9 504 | 0.110
a5 /52 Tuemnas)
AALAYNE (%) 77.6+3.7 504 76.0+3.1 | 504 | 0.000%

nueme

* Panuuanaanuegaliedn

o [

9

NADA (p < 0.05) BNATOUAIY t-test

managoutlaterrvralundazsuninaneammuiadounielurieaseu aa

a 1

~ ~ = = 1 [ 1 v AAa Y
[FeuUN 1 UnsAnyl 2554 wunteverranarlunaazulisninaneanimuiadeuniely

Y A ~ A s 1Y oA v Y a A o
NOUTYUINYY 2 WITTUADIINIUU 7D ﬂ'JUJL"U?JﬂJ@QLLﬁQlHﬁ@QﬁEJH UAZANUYUFN

A

NND
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Y J v Aa 1 Y Y =)
3) NamimaauﬂﬁmwunaﬂmmammﬂfuNamﬁm‘wLnﬂa@umﬂ“luwmﬁﬂu
' A= a A a = ~ A A =
AADABINIATNANE (NALTIUN 2 ‘]Jfﬂiﬂﬂ“hﬂ 2553 agnalsgun 1 ']Jﬂ1iﬁﬂlﬂ 2554) ugay

A491319% 29

M3199 29 wananaaauaserranarlunaazuniinaseanmniadounielu
Yy a ' AR ~ A a =
O8N Aa0A¥INA AN (MAISEUN 2 UNSANYI 2553 uag

AMAFeun 1 Umsanm 2554)

yrwa luuaaz iy
Wimes 19 18 p-value
Mean + SD n Mean + SD n

anutuvenasluioaiSou @nd) | 301.4+93.1 | 1,512 | 28.5+78.7 | 1,269 | 0.000%
(F895UNIU (dB(A)) 624+6.7 | 168 | 613453 141 | 0.116
WBGT ('C) 258+12 | 168 | 263+1.2 141 | 0.000*
gaungiies (0) 29.849.8 | 672 | 304+14 | 644 | 0.151
M3TLUB0INA 40409 | 1,008 |  4.0+0.9 846 | 0.578
(w3 /5 Tuuns)
AU NG (%) 74.145.6 | 1,008 | 70.9+7.4 846 | 0.000*

A o v

WA ;- * InnuuanaNNuedNlitedAynIeana (p < 0.05) eNATOUAIY ttest

9

manadoulaserranarlunaazTuniinaneaninuiadsunieluieaiTou

= =

(AN IMIANANY MATIUN 2 VMIANI 2553 uazMAiFeun 1 UmMIAnsI 2554) WUN

a 1

Y | ] [ a A g 3’,
JavsaranarluuaazuiionsnadeanmuadsumeluiosFeuiies 3 wismesmniy

o J

k4
ﬁ’ﬁ') ﬂﬂ1hl%ﬂﬂl@ﬁllﬁﬁiuﬁjﬂﬂﬁﬂu WBGT ilag mm%uauwm
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3.2 wanmsnageuifedaggmaniinaneammnadenmealusiousen
[ A A 1 Y Y =}
1) wansnadeuilategamaninanedninuindennisluviediou aaea
! = ~ A4 o = o a4 a = o
FIIANANY (MAFTUN 2 Un13Any1 2553 nazniaiFeun 1 Un1sAnwl 2554) taaead

A
f13°9N 30

- @ A 1 Y Y =
M13197 30 WaﬂTi%ﬂﬁﬂUﬂﬂ%ﬂﬂ@jﬂTﬂ1/]1]Wa@]@ﬁﬂ']WlL?ﬂaﬂﬂJﬂ’]ﬂGluﬁ@\uifJu RLY

! A= a A _a = A A a =
FAIIDNANE (DIALTIUN 2 ‘]Jﬂ?ﬁﬁﬂyﬂl 2553 LagNALTIUnN 1 ‘]Jﬂ”liﬁﬂ}n

2554)

9919

Wsimes M7 s p-value

Mean + SD n Mean + SD n

ANty aadluieFou (8n%) | 281.9+101.3 | 1,269 | 304.5+71.5 | 1,512 | 0.000%

(@93 UNIU (dB (A)) 62.6+6.7 141 61.345.6 168 0.062
WBGT ('C) 257+1.6 | 141 | 264+0.6 | 168 | 0.000%
gangie ('0) 27.8+1.7 | 141 | 304474 | 1,175 | 0.000*
M352YOINIA 3.8+0.8 | 846 | 42409 | 1,008 | 0.000*

(s A THANA5)

ANUFUTUNNT (%) 67.6+6.1 846 76.843.5 1,008 | 0.000%

9 W a

Wemg ;- * InnuuanaNnuegiiiedayn1eana (p < 0.05) onaaoUAIY t-test

minageudatsggmaniinanodnimiadounieluiosisou (aasariwain

=

Anwrlumaizoun 2 Umsanw 2553 wazaaiFoud 1 UmsAnw 2554) wunieseggniall

a

a 1 a s 1 &
'E]“I/]‘ﬁWﬂG]’E)’(?fﬂ'IWLL'JYP]Z%IE]Nﬂ'IEJGluﬁ}’ENGUH 5 WIT1URDIINIUU ﬁﬁ] ﬂ')'liJL"ﬁjiJ"lJfNLLﬁ\‘iGlu

o J

¥
ﬁjf]\il,‘iflu WBGT ’qmwgnﬁ’m NITITUIYDINA LA mm"fsuau‘wm
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3.3 wamsnageuiavefiamamsnaiivesernisniinaneanviinaeuely

4 =
1o

) wamIsnaauilatenaNIINITNIWIveIeIAT NINadB TN INLIAaB A8 I

Y =~ = A = = [ ~
WoUsoU MAGIUN 2 UMSANYI 2553 LAAIAIAITIN 31

Meh 31 wamsnaaeuaiofismanisneiivesnmsiitinadeamminadennioly
Foadou maiteui 2 TnsAne 2553
NANNNITINAIVDIDIAT
Wsmes Wilo AZIUDDN AZIUAN p-value
Mean + SD n Mean + SD n Mean + SD n

AN UD LA 270.9'+94.0 | 423 | 272.7'+106.0 | 414 | 301.5°+101.0 | 432 | 0.000*
(@ne)
[@OITUNIU (AB (A)) | 62.845.6 | 47 | 617469 | 46 | 63.4+73 | 48 | 0.464
WBGT ('C) 258+1.5 | 47 | 255+1.7 | 46 | 25.7+1.7 | 48 | 0.570
gauiniives () 28.0+1.6 | 47 | 275+1.6 | 46 | 28.0+1.8 | 48 | 0.189
N33V INA 3.840.8 | 282 3.6408 | 276 | 3.9%+0.9 | 288 | 0.000*
(uas 5 Tuaiasd)
AMMAURNTNE (%) | 671457 | 282 | 679461 |282| 679164 | 288 | 0.180

NUBING : * AI9NHINHIBINOBNANAUTUIDUABINY (row) HAAINNANINLANAINY

A o

AL RAGLY

v

g

NADA (p < 0.05) HIENATOUAIY ANOVA 118¢ Tukey HSD

minaaeuatenanansndivesemsniHaneamwadouneluioaiiou

lumaGeun 2 Un1sanni 2553 WuI1TadeNANIINITINIAIVDI01AITUDNTNAND

Y Y = = a d 3’; A 9 Y =
ﬂ’ﬂTWLLTJﬂa’t’)ﬁJﬂWiuﬂleiEJuL‘WEN 2 WITTMUEDIINIUU AD ﬂ’JTJJHJJJﬂJ@QLLﬁ’QlHﬂ@QLifJu

HAaZNIIISVIYDINHA
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2)  wamanadeuiatenanIaNITNIdIveIeIAT NINadsan INLIAaeNA e U

Y = = A = == @ A
Wouuseu MAGIUN 1 Umsany 2554 LAANANNITINN 32

med 32 wamsnaaeuaiofismanisneiivesmsiitinadeamminadennioly
Foaliou madoudi 1 Tmsanw 2554
NANINITINAIVDIDIAT
Wnines Mile aziuoon AZIUAN p-value
Mean + SD n Mean + SD n Mean + SD n

AN UD LA 343.1473.6 | 504 | 293.2°+61.0 | 504 | 277.3"+62.2 | 504 | 0.000*
(@ne)
[@e95UNIU (B (A) | 60.043.3 | 56 | 634+7.1 | 56 | 60.5+52 | 56 | 0.002*
WBGT ('C) 264+0.5 | 56 | 264+05 | 56 | 262+0.6 | 56 | 0.201
g ('C) 31.0+12.8 | 392 | 29.9+1.0 |[392| 30.141.0 | 392 | 0.067
MITLVI0INA 42+41.0 | 336 | 42408 |336| 41409 |336 | 0.425
a3 Tnanasd)
AALANg (%) | 76.6+3.4 | 336 | 77.144.0 |336| 76.7+3.2 | 336 | 0.209

v o

WG : * AIBNHINEIBINBNANNUTULDUABINY (row) HAAINTANNLANANINY

A o

v

AN G AGT

g

NNADA (p < 0.05) HIENATOUAIY ANOVA i8¢ Tukey HSD

minaaoufatenanansNdiveseImsniHaneanwadouneluioaiFou

TumaFeun 1 Un1sAnmI 2554 WU aTeNANIINITINIAIVDIDIAITUDNTNAND
v Y A ~ A s 1 ¥ A v Y A
annuaaeuneluiodToumed 2 W1s1NMesIMINY Ao ANV duadluYieaiT ey

Ay 1§e95UNIU



102

3) wamInagouatenaNIINITINdEIvRIoIATNIHadeaMINLIAdoun1e 11

Y A ' AR ~ A a = ~ A = =
NOUTYU ADAVINIATINANY (ﬂ?ﬂljﬂu’ﬂ 2 ﬂﬂTiﬁﬂBT 2553 LagNALTgUN 1 ﬂf‘nﬁﬁﬂlﬂ

2554) LAAIAIAITINN 33

M5ah 33 ramsnaaeuiladeiiamismsnaiivesinsninaseanadeunely
Hosdsunaeatranaiany (Madoud 2 TImsane 2553 nazmadeudi |
Umsfnm 2554)
NANNNITINAIVDIDIAT
Wniwes Mile AZIUDDN AzIUAN p-value
Mean + SD n Mean + SD n Mean + SD n
AN UD LA 310.1"+90.9 | 927 | 284.0"+84.9 | 918 | 288.5'+83.3 | 936 | 0.000*
(@ne)
[@B9TUNIU (dB (A)) 61.3+4.7 103 62.6+7.0 102 | 61.8+6.4 104 | 0.282
WBGT ('C) 262+1.1 | 103 | 26.0+1.3 [102| 26.0+41.2 | 104 | 0.534
gungiines ('C) 30.8+12.1 | 439 | 29.7+41.3 | 438 | 29.9+13 | 439 | 0.055
NI1TTEUIYDINA 4.0+0.9 618 3.9+0.8 612 4.0+0.9 624 | 0.155
a3 Tnanasd)
AALAYNg (%) | 72.3+6.6 | 618 | 72.9+6.8 |612| 72.6+6.6 | 624 | 0.209

v o

MUBING © * @AIBNHINBIBINGENANU UL UASINY (row) HAAINTAIIWUANAINY

A o

AL RGLY

[

g

NNADA (p < 0.05) HIENATOUAIY ANOVA i8¢ Tukey HSD

mInaaoufatenanansNdIveseImsnlinaseamwadeuneluieaiFou

(MAOAYIMIANANY MAITIUN

=

msfnun 2553 wazmaiseun 1 JmsAnp 2554) wuN

v Aa (% a A v = a 4
‘ﬂi]ﬂEJ‘V]F(‘V]'I\?ﬂ'l'i'J']\iﬁ'J"llfN’EﬂﬂWﬂdJ91/1ﬁWﬁGI'E]’(?fﬂ'IWLL'JﬂéjﬁiJﬂﬁJﬁl,uﬁl’fNGUuLWEN NI T

= 2 = 9 Y =
QYIUNMUY A mmmmmuﬁﬂuwmu,iau
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[y} v d
4. aMsANMIANNTNNHSVoIaMIINAdeNluTip IS
= @ o 4 9 Y = =\ ~ =
4.1 Hansan¥IANUFUNUTYeIamnuIadeulueaFeuluninFeun 2 1
MIANY 2553

= v o 2 v Y A g A s ~
ﬂWﬂﬂ1iﬁﬂH1ﬂ’J1llﬁ3JWH‘ﬁ"ll@QﬁﬂWWLL?ﬂﬁﬂMiuﬁﬂﬂliﬂu‘ﬂﬂ 6 NI ULNDT Gluﬂ1ﬂl,iflu

4

d' = = 9 axy . g’/ 1 T A 1Y [ g’z
72 Umsanen 2553 @385 Pearson correlation NUUA 15 7 WUNUANNTAUNUTNUNINNA 4

[ @ v v o

sEAUNBAINY 0.05 (p<0.05) uaz 3 g NIzAUNBAIAY 0.01 (p<0.01) UFAAIAIN1TIIN 34

e®_
=D.

o

~ = o Y Y A a ~
M319N 34 NANITANEINIY NWH‘EﬂJﬂQﬁﬂ1WLL3ﬂﬁ@N1HW@QLﬁﬂuiuﬂ”lﬂlﬁﬂu‘ﬂ 2

(2 o @

a = Aa s
ﬂﬂWiﬁﬂ‘]&ﬂ 2553 NUANUAUNUINU

Wsime Rty maaeuaAUTUT n r
AT IR AN AN 846 0.219%%*
WBGTHUgungines 141 0.715%*
WBGTAUANN AT UWNE 141 -0.167*
M35 IMATUA NI F NS 846 - 0.232%%

A W

[ o J v 1 o aa 4
WU @ * (p<0.05), ** (p<0.01) IAanuauiusnuedaliad WUNNT0A ienaaoll
F) Aas .
383D Pearson correlation
- gAML IFal
1 a A 12 Y] v Jo A [ v o w =) 2 1
aumimesn lutanudunusnunszauisd © 0.05 (p<0.05) UNIHuA 11 )

HAAIAIAITIN 35
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d‘ =< v o d Y Y = = A
M1319N 35 Waﬂ'liﬁﬂ‘kl']ﬂ')']i]ﬁllwu‘ﬁsllﬂ\iﬁﬂ'lwLljﬂﬁﬂi\lﬂluﬁ@\uﬁfJuGlL!ﬂ'lﬂLifJu‘ﬂ 2

v

=S = tﬂ‘ = U !U
Umsfnu 2553 ‘VluliJﬂJﬂ’J']iJﬁiJWH‘ﬁﬂu

wismenihmageuaNuFuTUS n r

ANV NVO A INUIT O 141 -0.111
ANUITNVO AN WBGT 141 0.008
ANUITNVO A INUYUHNNH DA 141 0.077
ANUATNUDILAINUNTTZUIBDINIA 846 - 0.024
(7897 WBGT 141 - 0.144
[@oanugungiivo 141 -0.141
[@8INUNITISIB0INA 141 0.056
Fosfuanududining 141 0.044
WBGT AUMIILUE0INA 141 0.122
QUL ROINUMITZUIER NS 141 0.092
qmwgﬁﬁ’mf‘fumméﬁuﬁnﬁ%ﬁ 141 -0.068
WINomg : - uaasnianuduiusiFean

= @ o 4 9 9 = = ~ =
42 wamsanyIaNuduiusvesaninuradeuluiesFeuluaaiSeun 1 3
MIANY 2554

= o v J FY Y = g‘l a 4 =\ ~
ﬂ1ﬂﬂ1iﬁﬂ‘]§ﬂﬂ'}1llﬁllwuﬁsll@\jﬁﬂ1W!l’Jﬂa@N1u‘ﬁ@\uiﬂuw\i 6 WWﬁWLﬂ’EJﬂMﬂWﬂLﬁEJM‘VI

o J

9 9
1 UmsAnY1 2554 R21835 Pearson correlation  NINUA 15 § WUNRANUFUNUTAUNINUA 6

v
(2 o [ 1A @ @ v

sEALBAIAY 0.05 (p<0.05) 1Ay 5 7 NIzAUTsd 1A 0.01 (p<0.01) LAAIAINITIN 36

e®_
=D.



M54 36

v

S = A o [
UMmsAnu1 2554 NUANUANHUTAU
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= [ v 9 Y =] =) ~
HaMsANEIANUANHUSVeIaM WAt on lueiseulumaiseun 1

Wme I MhumageuaNUFURUT

n r
AR UA AN 1,008 0.101%*
ITOINUWBGT 168 0.409%*
i@eanugungiito 168 0.190%
WBGTRUgangines 168 0.563**
WBGTR UM AINE 168 - 0.465%*
MIILIMARA NI UT NS 1,008 0.165%*

Y] 1

HUgLYie -

) Aaxy .
M85 Pearson correlation

- uaIMIANNFURUSIBIa L

v o

1 a s = o =
ﬁ?HWWSHJL@]’E)SVIVliJIJﬂ’JHJﬁMWu‘ﬁﬂu“ﬂi%ﬂ

[ @

HAAIAIAITIN 37

M319N 37

v o

Umsdnw 2554 N luTaNuduRUsOU

SRR

o w a

* (p<0.05) , ** (p<0.01) HAnuduiuAuesiisdAgymead

A ienaaoll

9

19 0.05 (p<0.05) UNINUA 9 )

= [ v 9 Y =] =) ~
HaMsANEIANNANHUTVoIaM WAt on ueiseu lumaisoun 1

wimesminnnaaeunuduRus n r
ANMTUVOIUAINIFE 168 0.137
ANUTUUBLEINY WBGT 168 0.025
ANVITNVO A INUYUHY IR 1,175 0.005
ANMTUVDIUAINUMTTLUIDINA 1,008 -0.005
({FOINUNITIZUIB0INA 168 -0.039
FoasunuauAung 168 - 0.143
WBGT NUMII2U18010A 168 - 0.002
QUUYNHOINUMITZUIBD NS 1,008 -0.007
Qmwgﬁﬁ'mﬁummsﬁyuﬁnﬁ’ﬂf 1,008 -0.026

1 [ v I a
Hyame - - LLﬁﬂ\i'J'lﬁﬂ'J'liJﬁiJWHﬁlGH\?aU
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= v o 9 Y A ' A2
43 wamsanyIaNuduRusvesannadonluiodiou aasari1aaInAny
(MaFeun 2 Umsanui 2553 tazmaiseun 1 Umsanui 2554)
[ o o gl.z a 4
NMTANEIANNFUNUT Vo an1MIAdou I URBUToUNT 6 WIT11ADT Aaoa

] A= =} ~ =y = =} A = = v as
PFAIUINNANY (AIALTYUN 2 sy 2553 Hagnatsgun 1 Unsanyn 2554) Q397D

'
v Jo o o v

9 9
Pearson correlation VINWUA 15 A WUNUANUTUNUTAUNINUA 3 7 ﬁﬁ%ﬂ‘ﬂuﬂﬁﬁﬂiy 0.05

G

(p<0.05) 1@z 0.01 (p<0.01) LEFAAIAIAITINN 38

d‘ = 1Y) v Y Y =} 1 A
M1319N 38 Naﬂ15ﬂﬂB1ﬂ'Nllﬁﬂwuﬁﬂlﬂﬂﬁﬂﬁlwuﬁﬂﬁf’]ifluﬁaﬂLiﬂu ADABINLINTNANTN

v
=

(MAiTeun 2 Insdnwi 2553 wazmaiseun 1 Insanwl 2554) il

ANUFUIUT Y
W imesRthumaaeuaUFUTLT n r
AN UG 1,854 0.210%*
WBGTUgu1iinea 309 0.666**
MIILIMARA NN UT NS 1,854 0.107%*

A W

[ v Jo 1 o aa 4
WU @ * (p<0.05), ** (p<0.01) IAanuauiusnuegaltad WUNNT0A ienaaoll
F) Aam .
383D Pearson correlation

9
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