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#i 5074174125 : MAJOR ARCHITECTURE
KEYWORDS : THERMAL COMFORT PREFERENCE OF OCCUPANTS IN SPORTFACILITIES

THIPKANUENG KULLAWAN :THERMAL COMFORT PREFERENCE OFOCCUPANTS IN SPORT FACILITY
ADVISOR : ASST. PROFESSOR. ATCH SETHABUTR. PH.D., 161 pp.

The main purpose of this study is to belter understand suitable thermal comfort conditions in sport facitities
in warm, tropical climates such as Thailand. Field studies were performed in 3 sport complexes in Bangkok: case
study 1 was the * Wachira Benchathat” sport complex (an air-conditioned fitness center quel), case study 2 was the
"Prachaniwet” sport complex filness center {an unair-conditioned fitness center model) and case study 3 was the
"Prachaniwet” sport complex gymnasium (an unair-conditior;ed gymnasium model). The theoretical framework of this
research is the combination of thermal comfort, geography and field study theory.

Field study data gathering was done by using 300 sets of questionnaires collected from May 2 to May 15,
2010 between 09:00 to 20:00. The environmenial parameters were measured by portable instruments and later
calculated into mean values: - case 1 (an air-conditioned fitness center): air temperature at 27.39° ¢, relative humidity
at 64.69% and air velocity at 0.26 mv/ s, case 2 (an unair-conditioned fitness center): air temperature at 34.94 ° ¢, relative
humidity at 55.87 % and air velocity at 0.55 m/ s, case 3 (an unair-conditioned gymnasium: air temperature at 35.19
¢, relative humidity at 56.05 % and air velocity at 0.42 m/s.

The results reveal that, in case 1, people in the sport facility felt “comfortable™ and the condition of their
environment was “acceptable”; however, 63% of people preferred a “cooler” environment. In case 2 and case 3,
peaople in the sport compiexes felt that the temperature was "very hot” and “not acceptable”. They preferred a
“cooler” environment as well. Therefore, thermal sensation and thermal preference are significantly dependent.

In this research, a new comfort zone chart, which is suitable for Bangkok sport facilities, is introduced. The
comfort zone of each case was derived from a linear regression analysis which indicates that, in case 1, the
temperature should be between 19.86-23.04 ~ ¢, with relative humidity 33.31-55.78 %. In case 2, the temperature should be
between 27.31-32.71" c. with relative humidity 38.51- 43.40 %. In case 3, the temperature should be between 26.71-31.88 ©
¢, with relative humidity 26.31-42.98 %. This number is higher than the intemational standards recommended comfort
zone. The researcher suggests 2 main solutions which are self-adaptation and environmental improvement.

Sport complex users may choose the appropriate method by passive means, which are changing clothes ,
changing activities or gestures, introducing air circulation, using water and trees (o provide comfort, moving to
other places and modifying some elements of architecture.

Department .. Architecture Sludent's signature _ "

Field of Study ... Architecture Advisor 's signature. ;@..%—
Academic year 2010 ... .
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2.4 NIATIIAANNALNE (Thermal Scale)
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2. 4.4 Predicted Four Hour Sweat Rate (P4SR) Scale dusnsdapanuauan liun
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BIOCLIMATIC CHART

< = ¥ o
(@sriraLEnE) guualinszihzum (aadmiusulad)
48.9 120

< Tau As sthdaumauiu didawnmlimsrwose aminiuin bimmaiiua)

433§ Tau A dufausifouinciedaunsnlinaszs musownuazusaan

sdrgmbiomiadvas Wiemaamuaaniuing

fau 8 WhifawmisouiulUdsHinmumirgabuanmoinaue | 100
; augdimaddniduamn 1°C dhonrusioruuiiiu 25 kmn
i Ty 140 FPM)
B ot 1%
S g Tou C whtuimiv g

5. !
322 e e o A
K :;i:““.v.: = —-?\"-1?‘_\‘\‘\\ ¢ iulUfadlinims

s I

RS SRR A T 0 i
- 7 2 = &S —{s0
267 fa NS o 4 L ! :
! D i Enakenwgismddusedus J ;
) " H R 8 B Fam
\ S/ ‘.\ (Comfort Zone) i
211§ — e e ) _" 3T ".: —170
7 3 Toe——t
3 -
15.6 f— : i = WM —1 60
p E i
) Y 50
- : —— ) eiuniour
o L T TTTT———— 200 Radton
100 |~ T, e B W — 50
£y 4 R = e 3 oyl N - =
; p k. w0
Tau F Wluimmomnmemin hife amammmiFagaonaion
a4 _ S — 40
fau b whidmmainaaniimulddsarunomavvoma
o | | | | | ik | | | 3z
10 20 30 40 50 60 70 80 20 100

ANUBURINNE (% )

gtlnnd 2.6 ueunRluTalaamEnilFuileainununiaes Olgyay (4uns yrynynsnng, 2542:

39)

©

nstlszgne limatianuanssiuluisaslaw ausnaipuaunalmnaaule Al
T A Tdnnsszmenesin ldarndaan wiseldaninanesgungiieaaaasuiolng e
T AA Tin1sszmaaadi

A B C  laruiian viseldaninanesgungiieaaaasivuiolagse

T#u D TEnnsiNAINTY

T4 E dn1suFa@nnnFau vira ldaninaaagaasiinlasisadl



30

25  28n19298n1ARUN (Field Study)

ATnsAnHMsBanIIzaLnele 2 3 Ae N1INAaedlufealiudn1nenIARAZNNTANE

U

n1AarIN N9AELLLNIaaeslATusINgeeINsANEANIEALNENIUIUUAY (Nevins et al
1966 WAy Fanger 1970) Inaanizluanizawaniuazluglsd Medeldlduanldainnismaaes 10
o ac = { | v dl Y v

nuuailudanisAnuarAINInTgIvaNRzaLNEdINa luRAReNT deRTeInIIaaesiliies
UFuannia e Aaanuainisnlunisarupuan waInAliatisudugn uazaanndasnuaany
% a o % V% o/ ] Y

FAaIN17IUN1IMAAB92899113TY ananwnden luiesliuanineiniAdauunn azgnasuan iy

anianas wangnsnUsulEdluan 1 wanAuuLnadnle

ada = L% = 1% a va A % = z// a %
Qﬁﬂﬁiﬂﬂﬁ?l%ﬂ@ﬂ%ﬂ@@ﬂﬂﬂ@ﬂﬂ{]‘]_lIF] AR ﬂ?U@ﬂ’]W@’]ﬂ’]ﬂﬁ]’]NWﬁl\‘l’&NH[ﬂﬁs’]uiq Tt

Warsuniladanafnuaninuanden iy g lueIniA ANTE FAAINTEY uazAINLTIAN

dl 4 a v 14 < b4 1 o 1 dl £ % o dgj ] dl
LN@i@ﬁ]WQJ‘V]M@\‘]ﬂ’]?LL@Q Alvnausaagd1anuInaaasluiasdiuanini wAINLANNIATAILLL

Q

dl v o v dl 1 3| dal % % V% 1 o 1
Nmsgunlanuald WersuanAtaNiivauanresde i lulAnnsgan wazldingusaeting
T o A A a A o ' ' Y
aau vivedumiiede vienianssniLn o enmuaAINIsIRaTya s lusan alildnnsgau
Uil ngNAtatvazfiaeaeauanianluanineinia e lduuuaauninnlilfidussas o

ANNNIAINUUA

NMIIRLANTIZALIYBNI TN AR NITANHINIAGUIN (Humphreys 1976 waz Nicol 1993)
Hudsnnsdisaananufanluanineiniaaesaunatluaninuandanluiinlszardu Tnald

wuaauaNANAnluanneniA vsendNanaune lusuineaiuinga dntladesine ae

1
4 1 a

ANTNBINTANILS] P8 AANUNETBINTINEA oo Waliladnunizpnuiluegluaninuindenass

a a

'
v yal

c i’, o A | d 2 £ o aa o o ¥
FIGAENIRYEed Mg lEnmauLLudaun niaenld@a i inizaniuauesa NI nlseandu 1dn1g

u

ATLANANTNUIAFDNAEALLEY TNV guazAanesusng o Aladfin19iAY Al n1sAne

=2 2 1% % a o o %’/ 4
ﬂ’]ﬂ@u’]N@\ﬂMN@iﬂﬁﬁN@ﬂ’]WLL"J@@@NLLZ\]&@J‘IW‘W@’]ﬂ’]ﬂ nnn1rRsaadalnalaniy ?’JN‘VNVLW

a

Aasauniladaau lunFauiudas 111 dmuassNnIswANIe an nHeINA Vieediu 9ana was

a a 1 PG 2 aal’ a s v o ¥ a dl9/
@WﬁW@WWQ@WIQﬁ]@ﬂQWNg@ﬂ AILLURU NTISUIUNITILATICUISHABNNTINVEATINASLIALAN DTN WAL

%
%ﬁ@ﬂ%@ummmqmmﬂuuﬁugmﬁjmﬁﬁ

o o o) o = 4 aal Ao Iy ° = 92
ZQ']‘M?ULLUU'ZQ'PJ‘]JﬂqNVllsﬂéluﬂq?ﬂﬂ‘]ﬂ"]V]\i@ﬂ\?"lﬁﬂqﬁﬂ@ﬂ qgﬁﬂﬁ\zﬂfm_lﬁQﬂﬁqﬂqNﬂQﬂ"JqNg@ﬂiu
o = ° \ An v o =
ANTINAINA ﬂqqmﬁ‘@ﬂ@‘u’]ﬂ Vﬁ‘@ﬂquW@i@Iu@ﬂqW@qﬂ’]ﬁ ﬂ’]ﬂr]llLﬂﬂquiﬂiﬂﬁqmﬂULﬂuLLUU

sadeniaeldszuuiaian Sanunsninldeezimneadase Uy Arouflieatunanuddniu



31
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Non Air condition fitness
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Mean RH and Mean clo-value
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ASHRAE data ( Air condition fitness )
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ASHRAE data (Gymnasium)

3.5
3
*
o 2.5
©
a2 —_—
T st F ¢ ASHRAE data
g 15 AT W IR e .
z e e e N T (Gymnasium)
< . 2 e T i = )
S— o —— Linear (ASHRAE
0.5 — - - data (Gymnasium))
0 T T T T T = T T 1
30 31 32 33 34 35 36 37 38
' [ y=0.3867x- 11.329
Air temperature (degree Celcius) R? = 0.7547
UHUART 6.15.3M53As i AgaIMnE luan 1AL ASHRAE Scale (nsclAninlssiia)
ASHARE Scale : -3 = #unq, -2 = 1fli, -1 = (flantias, 0 = Nag,
1 = faulanias, 2 = fai, 3 = FauNIn
Preference data ( Air condition fitness)
0 ’ T T _I - T 3 I____I T 1
. = —
-0.2 s i e
= i — = 4 Preference data (
@ 3 * F Air condition
= 04 .
S S \ = fitness)
v
v W
e -0.6 — ="
5 i — ' —— Linear (Preference
7 08 - S ~ ¢ - data ( Air
e ' condition fitness))
1l e T T s e et an oy i e _
-1.2 Y YL O FIR WYY § e
22 23 24 25 26 27 28 29 30 31
Air temperature (degree celcius) y=-0.1279x+2.8829
RZ=0.8553

WHUAAT 6.16.1 N1atAsIviAgnannAnalaann Preference Scale (NsflAnE RT3 I NA)

-1 = ifiluads, 0 = Tiasuulas, 1 = $a1au



132

WHLORN 6.16.2 NaaAszinAgamniinalaann Preference Scale (nstiAnAniuawuylidiuainie)
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RH data ( Air condition fithess )
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Velocity data(Nonair condition fitness)
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ANNBUALADN AMNTY | ANAST
o ANN19 | 4NN19 | R Square An1zduUne
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lunsiAneNaastadluimuanuuldlsuainie

g uaninzaunanldainnisiamsiiuunaneadaunisidunsaile’ld ASHRAE

Scale (Na = 0) AW LKAz NG M

a

= o o Qd‘ o % ?:/
| N¥ 30.01 asAEaEag duFuguunginaeniu ey
NANTUNRINAIRALFNARNTANAT -1 T4 1 HalEA A maLAn ASHRAE Scale AaLfiulantiasneian

< b4

@nian (-1 09 1) Agounginléae 27.31 - 32.71 asAadaa aazlifuAgungiauiaaes

—~

¥
=

Nu3deil IneAnresgnuunineeniuldeludeg 27.31 - 32.71 asAaaides

prunalaluanineinia aldrrAimenain Preference Scale A0 0 1 wud AYINEAN
wanala uazlisiesnislasuutlasanineiniarespuluinuauuuliueinis aghgumgd 30.44
BIALTALTEA

v
6 s {

dgl dl v 2 a e dl
ANTUludaNzaL e lAaINnITIATIiiu azianse1ain Humidity Scale G9AN

3
1 A o o

AVINTUANANENNANAINDR (WNAIAIALNE) ABNIZALIAN 0 1 Azat Faany uFLANNTUATAS

)Y

v 1 v 1
ALY (TUNNAIALNE) ARNANTZAL 1 11U Azagd Fatay 49.4 AxNA1ITUIAINANAIRBLIIBIAINTAN

o y A ol P~ 92 . X = P
AUINUANLTHIAITNT 1 SINﬂuslu@uﬂﬂW’]%umﬁNg@ﬂ@ufm muu‘m\mmm’m‘ﬁu@‘]_l’mfwﬂgm

fpeIay 38.51 119 49.4

douAnAmFanliamnIndiAziaNE AN AR Az AL TuAuTI R dauluny

'
v o 5o

v R A ) ° [y o o 22 P
qxgﬂﬂﬂﬂﬂﬁ?ﬂ@ﬂmiﬂLLuuﬂum@@ﬂ‘ﬁQQﬂq?@q?qqmﬂNﬂ@ﬂqﬂ@u’]N @qV?Uﬂqug@ﬂ@U’]ﬂW@quﬁ U

nazudaNtiu aziiulddadn tunnaeenszuaauiuInIuasyinliianauna s nausae

TunsilAnsnandaiulsetia
g luan1zaunanldarnnisiamziuuunanesdiannisidunsailed ASHRAE

Scale (a4 = 0) AT lsAzagNgUN)R 29.3 avAmaiiaa duiugun)ingansuliiuazfiansan

a q

4

AMNAAALFNAANNANAT -1 19 1 1HaldAA MaLUan ASHRAE Scale Aalfiulantatnaiaulantias

¥
a o

(-1 D9 1) Angrung N éke 26.71 - 31.88 asaaiiea GeazlfifuAgnuniauiaaeseideil

™)
)
=Sh
[nd
[wO)]
z

N

=
—
hol
(O]

e®_
p—)
=
-
)
Zo
N
I
\I
—_—

1
w
—_
foe)
(0 0]
[nO]
Zo
_
i)
Y
>
EYY
m
N

TneiANaIgm

'
a

aunalaluaninenia Waldr1A meanann Preference Scale 1A 0 1 wudn ANEAn

a

winala uazlifasnisiasuulasanmainimresauluinuaiuuliuennig aggungil 30.44

AT AL A



139

AMNTUIUANNIZAL a7 IHA1NN19IATIZTTL AZfiansau1aln Humidity Scale @90

1 1
o o a0 o ¥ o

ANHTUANANENNNAINER (WINNAsaLNe) Aasziuen 0 1w azatd fatar 26.31 AmFuAINT

b

[
o~ o o [ 1 %

ANASALNE (TUNIAIALNE) AATIANTZAL 1 1l Aazagil Faaay 42.98 AzNANINAINAIAIABLITE

] o 1 A =< el = y] o :// 1 dy
mmg@nzﬁmﬂﬂum‘iﬁmmmmmu GINﬁu’Lu@uﬂﬂW’]%mmmgmmmﬂ ANUUTINUABIAINTU

ALNLAgaEY Fatiar 26.31 Dv 42.98

dournAnuianliainsndinziaNiannanen sz auluAutnindaulung

o v o

azdannennsiani luluaunaepdasnisdrsmadayaninauin dAmiuacnianaunenduiusiu

nezudantiu aziiulddadn diunnaeensziaanininTuazyinliianaunasnuusae

a

andayadresuini lianisiiuunzeunan1vzauneiluglununiianinzauiaaed

o o

K 9 o o & 1 a dgl e’d‘ a
netdAne 1A IneazuaneAN AN uisend1agung R lueIn1 ALAZ A NTUANTNS Taunnnd
TeuAanIraLneNiaueTulrsidariAmINzaNT LA N R ANARFuATLFUN AN UL FNg)

N ] o ° [y =2 o o >
ARAINTUANTIN I@ﬂL@quiusﬁ'J\‘] LQ@WW]’]H’]?M?QW@H@JHﬂ@u”}wﬁ\‘i Lﬂum@qﬂﬂqﬂq@]?@u muq@ﬁ]u

Tnelunsald@nwusnaaduilauanuuiliueinia  (AeduszauRanssufvinagn 2.3 met-

- do , . — X o A .
value) uazanssunninlaadouluajaviiiunisimiua ¥reds (Aradnuiluauiuteudedinasuld

'
¥ !

S, & T : N g
\aAetN 0.45 clo-value) wazaduldidergausiniameiiadnilseaune Tnadiunnidugaiaetio

a Q

o p - o o e =< o ) > Iy
NINNNA1AU Iﬂ’mgﬂ LLUUﬂ@Q’Qmﬂwqﬂﬁ‘ﬂﬁ@@‘ﬂﬂﬂq@\‘]ﬂ’]ﬂmqllﬂ sﬁ\‘]ﬂqﬁqﬁ‘]ﬂ@quuﬂﬂ@mﬁ@ﬂ\‘]ull@ll’]@qﬂ

P @ e o 2 N
ANRALUABDIAUN Lﬂlmfg&l m@mﬂumimmwmﬂ@m AAUNLUNT AN SN



140

Proposed Comfort Zone ( Air condition fitness )
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Proposed Comfort Zone ( Nonair Condition fitness )
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Proposed comfort Zone ( Gymnasium )
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