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ABSTRACT

This research aims to study the indoor climate factors affecting green
building users’ satisfaction of office buildings in the Central Business District (CBD) of
Bangkok based on LEED certification. Factors of indoor climate affecting the satisfaction
of building users that includes indoor air quality, thermal comfort, lighting, and noise.
By using quantitative approach. The data were collected from 250 LEED certified
building users’” with a questionnaire survey for analyzing building users’ satisfaction of
indoor climate based on international standard of good quality for building users’. The
resulted showed 2 green building in Bangkok CBD are Park Venture Ecoplex and Sathorn
Square are equipped with automatically air quality control systems with Co2 Sensor,
internal temperature controlled by VAV, lighting set at 500 lux and the installment of
special glass (facade) that protecting the indoor environment. This study shows that
these buildings are newly opened and meet building users’ demand.

As a result, green building’s users’ satisfaction with comfort, improving

quality of life and increase work efficiency.

Keywords: Indoor Climate, LEED Green Office Buildings, Satisfaction
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31NNsAnIRaIneInsdinau aguladn aatninisudatuas densiany
Aosnsitumigregadeliies vilidns A uiindulusseznairiuan druuuilidiludn 2

Ydemin AR1ERTINTTAN WAEBRTIALYNALINEAITN ATINABINTSTIAIUTENDURUNUNYY

'
a a

Tnifivsunadnde waziiinduliuindn giaun wazduimsveseinsiadignunalunis

Y

sosesds dnaulat vsednfiudssanihmsdnduinning uazseunsulunsdndulaig
2.2 LUIRANEINUDIATSEILA

IS < o = v [ I a !
91A151387 WWuea1siiniseaniuuiienisusendandeay WWulasee
a 1% = Y] oA a a v Py b o v o
dawanaeu Insldniwensegrelivse@nsnm Yagtulunseuannilantiaiudfty dn1s
AnAY wagimumalulagAsuiniseaniuy neasne n1sldens wasliandususeannsgu
aghadunmaniswaneanitu

Ly

NAITANYT KAZIINTIBIIUAITIVEIAITW Y @a1UU United States Green

¥
a v A< o

Building Council (USGBC) lagnldansdsnniian delu lunuideidsieinsisiuinus
mmgmtﬂuﬁaﬁmum Iﬂ&JﬁLﬂm%mmg’m%a Leadership in Energy and Environment
Design (LEED) lafinsuususeinnuesay uazdnwarenans weiduinusilunisliazuuy

(LEED Rating System) fasialuil



nunvaInisuseiliuluinuel LEED

g TulaLUIUTEIAMIANaNYUZ01A1T NTIT9U TneusiazUssianaziinaang
nsUsiiusesuves LEED Tnefiviovun 5 Ussinnelall

Usziandl 1 N1580nLUU waznead1981A1s (LEED for building design and
construction) laun 1A15a57191%3 (new construction) 1AS9@31991A15 (core and shell)
159581 (schools) H9AUaN (retail) Aueiiiudaya (data centers) ARYAUA WazAUENTEANY
Auf (warehouses and distribution centers) 15333 (hospitality) @aunwe uia
(healthcare)

UseLandl 2 N1509NwUUANLA waznaaseniely (LEED for interior design
and construction) l8uf Msanussngluituiidandled (commercdial interior) ¥adUan
(retail) T3ausy (hospitality)

Useiandl 3 nsuimsdnnisernns wazgauUn3e (LEED for building operations
and maintenance) loun a’lmiﬁﬁagjlﬁu (existing buildings) 153158u (schools) #19A1UaAN
(retail) guéiiudaya (data centers) l3ausu (hospitality) AdsdUA1 uazAUINTEALEUA
(warehouses and distribution centers)

Useinndl 4 N15WM YUY (LEED for neighborhood development) law
neighborhood development plan Wag neigshborhood development

UszLanil 5 nsegende (LEED for home) T w3ee1ansegedesiauuniy
(home and multifamily low rise) Un1un3081A150¢81A857Ug9UUNA4 (home and
multifamily midrise)

Falusuided Tudnvesermsdrinaufiogluusslanniseonuuy uagn1s
roa¥1eiulasiainae1as (core and shell) luinausianasgiuves LEED lafinsusuidsu
og1eraLilos LnauiaRsgIul 2552 (V2009) Bainaueisnasgudsnaniiseaziden uaznsli

U ‘:"I
ASLUUAIU
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YAURLUIUADZINATNIM TFINT 2552 (V2009)

10

Foseusnos AL
LN (Certified) 40-49
Faes (Silver) 50-59
1nan (Gold) 60-79
wnanAdy (Platinum) 80 ZulU

AN 2.2

LI IAZUUNYSUANNITODNKUY baENISADATINA1YIATIAS 1997775 (core and shell)

19357t 2552 (V2009)

318890 AZIUU

mudiiuresiiniennns (Sustainable Site) 28
nsldheeneiuseansnm (Water Efficiency) 10
ASIENSNIU UAZNENUNAUNY (Energy and Atmosphere) 37
i’a@daa%ﬁa LazuAaaTin (Material and Resources) 13
AMAINENINLINFBNN1ETUBIAS (Indoor Environmental Quality) 12
1InN333 (Innovation) 6
Azuuuilavluufaziinia (Regional Priority) 4

394 110

=3 IS 6 ! IS 6 4 o U L
"\]'Wﬂﬂ'ﬁﬁﬂ‘kﬂ@']ﬂ’]ﬂsﬂﬂ'ﬂﬂ‘EJLﬂﬁLW] LEED wu3n llLﬂiLWlﬂ'ﬁI‘lﬁﬂ%LLUUﬂ'Wﬁ‘UV’JSUEJ

AMAINANINLINFEUN18TU (Indoor Environmental Quality) Aziul 12 AzkuuaIN 110

Aziul Fanielurindedasysenauluaie N1558U189INA N1TAIUANRUNYN WaNIs

PONLUUTTUUAINANEUNINETY kadadnasTsuyIA NsAIUANANTRuAND AR uAT Y

Y a

AU unaridwansenulaenssseauninuesldennns

soilde1ms wu dmanglu wen dulsenauveintd wazansiadnlylunisanuseniegly W
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aUsrasAvamaninuluniInAuA nan InkInseun1elue1A1s Ao N3
muRuanzemanelusasiiieannzegaursuazquaniinvesldeias Tasfinnsan
TuFesnsszuisanma nsdidiumsianmstusanngnseinia fenaasiatuiluszming
nsneafiuazsenitansldaueians madenldianfiflarsszmeiiiufivin n1sduadu
annzegauneiiflionnsaunsoauaulies nsliuassssuminaznisoonuuuenaslv
woafiuusssnianieuen suinstlestunsindeniionaniniude yaussasdiei

=] 1 [~ a d' v [ dy
Insuuadunuinnisuseiiuie linswuueall
AN 2.3

NN IALUNUYINAMNINGN INUING BN 181U8IAIT (Indoor Environmental Quality)
1193571 2552 (V2009)

5

INDOOR ENVIRONMENTAL QUALITY POSSIBLE: 12
EQpl  Minimum IAQ performance REQUIRED
EQp2  Environmental Tobacco Smoke (ETS) control REQUIRED

EQcl  Outdoor air delivery monitoring

EQc2 Increased ventilation

EQc3  Construction IAQ management plan-during construction

EQc4.1 Low-emitting materials-adhesives and sealants

EQc4.2 Low-emitting materials-paints and coatings

EQc4.3 Low-emitting materials-flooring systems

EQcd.4 Low-emitting materials-composite wood and agrifiber products

EQc5  Indoor chemical and pollutant source control

EQc6  Controllability of systems-thermal comfort

EQc7  Thermal comfort-design
EQc8.1 Daylight and views-daylight
EQc8.2 Daylight and views-views

[ BN ISR N RN IS O RN RS RO BN JN

AshazhuulunuInan nwInaaun18lue1A1s (Indoor Environmental
Quality) fingngaensndudesdl 2 nuin wazniafiiuseldfiflasiuiu 12 wuin sy

12 azuuu WunawinisUszidiuveaniini dduwiazmnedosaslingUszasdmmvuald win
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aeluenasildiulsznouiinssmuinguszasdivunazdmaianzuuniilayunisusiduly
Formunt aslundastervuniiseandon (Suteema, 2555) fali

EQp1 Minimum IAQ performance @cumw%guﬁwaqmmﬂmsﬂ,umms
poNLUUATALLATFIULU ASHRAE 62.1-2007 T8 4-7 3eamsszuigenniaiiliszuuna
Y8 viderungreeIsvesiesiu Vadudusingmnelaazianudunainnniiiu &
HUn1398 U180 ASTINTIRRDINTLLIATEIU ASHRAE 62.1-2007 49 5.1 vatlnangll
dosmsligeenuuuliruddnsioieansusevdandanuauiuly aunestuiiesaniig
aute MaemAuigvsanameuenitidennsiosas Ingliduiusiunisldau Aanssu
wazUsagldeonns ilkAansazaufiefiv arsiviinainau Aanssu uazgunsaily
81A13

EQp2 Environmental Tobacco Smoke (ETS) control ﬂ?UﬂuﬁﬂWWLLaﬂﬁamaﬂﬂ
Afuguynd eenuuveaslagiuguynlueinis wazuinausneiaslussogsinsUsey
Mt sdesiuenauIgnsvesssuuUTuanAlussey 25 We (7.6 wWn3) vsemniinig
sonuuuly guynsluemsdosdaviesguynilaesiamy Jefeseenuuuidufivay lailia iy
yialnalugdudu « vesoasle

EQc1 Outdoor air delivery monitoring 5UULH192 3911952018910 ADDNLUY
01MsllsTINTIEUIBeINIAmeLEs uazileBudusninisszutemaliinfivesay
(outdoor air intake) Inggunsalinanunsaduals ddnsnisszuromAmnitiesniuy
szfasdedyauieulingu uay dhseNldlivsuafeniveulnoonlasluiuiiusy
oIMAfidiSaT MR 25 Ausadudl 1,000 AN

EQc2 Increased ventilation N1552UN8BINATLANLINTL 8BNKLUUBIANTNL

'
[

n15UsueInIe Iiineneau3gns (fresh air) 1158U180INA BRSIVUARTUALY ASHRAE
Standard 62.1-2007 #i¥eeag 30

FQc3 Construction IAQ management plan - during construction WHUUTNT

o A vado &

famsnoasns fununstlesiuanfipnaruiuldddaiuly Wy vuzneaisiumataindes
viewad tielosrufusznitamsneains falasenanimeinialuennis

EQc4.1 Low emitting materials - adhesives and sealants faqﬁmiismwiﬁ -
1 AuFu Fesegluinamifidmua

FQc4.2 Low emitting materials - paints and coatings i’aqﬁmsszmwﬂ"w - @

aswmdeuiy feseglunumnimue
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EQc4.3 Low emitting materials - flooring systems i’aqﬁmiizmwﬁ"w Y
Fosegluinausinimue

EQc4.4 Low emitting materials - composite woods and agrifiber products
Sanglansszimem - druszneunazadnsamiannlsl desegluinasiniius

EQc5 Indoor chemical and pollutant source control mmﬂmmdqa’mﬂﬁ
wazNafiunely

a

EQc6 Controllability of systems - thermal comfort §$UUNITAIUANYUNANL
Wieglunnzauie eglurieaniizauigniuunsgiu ASHRAE Standard 55-2004

EQc7 Thermal control systems 38 UUAIUANRUANTN pankuulraiunse
AIVANANIZAUIBLTIRUUAIN (Thermal Comfort) lamenuies 1yu n1sUsuaumgll se
AN UaUanTssle

EQC8.1 Daylight and views - daylight W&ss55u%1R 81A150nWUUTAI LAY
sysuvIRE U lueIATla

EQc8.2 Daylight and views - views yififlgnn aunsausadfiuiinialaiguen

dmdulsendlngnisieadisenasdeddeinisunuieadenSouiiauiu
Uszinalutelleuddiin lngandeyainaeinisuseiivesdrdnauluungudnangsia & 2
91A1578 91ANTUNSALLIDS UAYEIAITETMTALATS TNEATLLY LAZSYRUTEW 2 81AN3

wanslumsasaluil
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FITNASBUY BALTLAUYDNDIAITUITAINRDS (P)) Uaza1m15aIMIauAIs (SS)
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. ., 21015
F1UALBYA LAZNATIAZWUY
PJ SS
mudsBuvesiineennis (Sustainable Site) 28 25 26
nslregnadiuseavsain (Water Efficiency) 10 10 8
M9lINENIU Lagndunaumy (Energy and Atmosphere) 37 17 7
Fanreas1s uazuvasiiun (Material and Resources) 13 7 6
AMANENINLINABNN18TUEIA1T (Indoor Environment Quality) | 12 12 8
UINNT54 (Innovation) 6 6 3
Azwuufirylulazginig (Regional Priority) 4 4 3
994 110 81 61
s¥HU uwapndy | Tnan

NN
\\Qi\" N

W

_ g
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915 NTIIALDENDIANITUISA

1911995 DIALWANY

15

VILLAGE
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Falasanng Ur¥a Luaes dlawmand
619 pULINEUIN (RgUENanegsia)
\Neuet LEED wnanftu
FIUIUTY 34 U
uil¥aosonnns 81,000 A ILUAT
NN 27,000 ANS19LUAT
sruuUsuaIne Center Chiller Varable Air Volume
A3¥INTOUDIANT Laminated and insulated three air filled layer glass
FEUUAIUANAUNINBINFA Co2 Sensor
IGNGeRN 500 ane
799050 580 AU
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ANS9N 2.6

915 NAZLULDIAITUITALIUTDS

INDOOR ENVIRONMENTAL QUALITY 12 of 12
EQcl  Outdoor air delivery monitoring 1/1
EQc2  Increased ventilation 1/1
EQc3  Construction IAQ management plan-during construction 1/1
EQcd.1 Low-emitting materials-adhesives and sealants 1/1
EQc4.2 Low-emitting materials-paints and coatings 1/1
EQcd.3 Low-emitting materials-flooring systems 1/1
EQc4.4 Low-emitting materials-composite wood and agrifiber products 1/1
EQc5  Indoor chemical and pollutant source control 1/1
EQc6  Controllability of systems-thermal comfort 1/1
EQc7  Thermal comfort-design 1/1
EQc8.1 Daylight and views-daylight 1/1
EQc8.2 Daylight and views-views 1/1

9NM139M3UsERUNYT LEED 99491A15U15AWA83 TUNNINAMAITHAN NN
aeungly (Indoor Environment Quality) fiaguuu 12 azuuwds Andusosay 100 Jadu
PronsuiternsUisanueesiniseankuueIn1s waziiszuuiineuausIgnussasnves

LEED Tunsand
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29 2.7 Tasansansanas

ANS19N 2.7

A1 NTIYALDINDINTTTINTAUAIT

S19az1980 TAs9n1591A158 8N UTSSY wazwaen
Folpsans ANTALAIT

i aUWANS (UAAUINANGINA)

\neust LEED 1han

ATLAUNI fin BTS antdosuuns

St 40 $u

fuil¥aeuornns 80,000 ASI9LUAT

udndntingu 73,500 ANS19LUAT

SEUUUSUDINA Center Chiller Varable Air Volume
NTLANTOUDIANT Uitised glass/low e-solar tinted heat strengthened laminated glass
FEUUATUANAMNINDINA Co2 Sensor

WGAGRAN 500 and

fivonsn 1,000 Au
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AINT 2.8 WHUNLASINITANTALAIS

AN 2.8

915 NASUULDIAISTINTAUAIT

INDOOR ENVIRONMENTAL QUALITY 8 of 12
EQcl  Outdoor air delivery monitoring 1/1
EQc2  Increased ventilation 0/1
EQc3  Construction IAQ management plan-during construction 1/1
EQc4.1 Low-emitting materials-adhesives and sealants 1/1
EQc4.2 Low-emitting materials-paints and coatings 1/1
EQc4.3 Low-emitting materials-flooring systems 1/1
EQcd.4  Low-emitting materials-composite wood and agrifiber products 0/1

EQc5  Indoor chemical and pollutant source control 0/1

EQc6  Controllability of systems-thermal comfort 1/1
EQc7  Thermal comfort-design 1/1
EQc8.1 Daylight and views-daylight 0/1
1/1

EQc8.2

Daylight and views-views

18
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31NA1519115UsEL UMY LEED 98991A158105auAIS TUnuInanaIn
animiinasuni1ely (Indoor Environment Quality) AZUUY 8 AZLUUINN 12 AZUUY AR
2 v = av v oy a & X A a =
Wuseway 66 Fanzuuuinlilaainnisuseiivluaseilde n1sszuiveinianiingsdy
(increased Ventilation) M3l ianniassemeniainnisldianniunantdl (Low-emitting
materials-Composite wood and agrifiber product) mUﬂuLmdﬂa’]iLﬂﬁ wazuaiwnyly
(Indoor chemical and pollutant source control) Lag WassITUYTIANAMNITANIULTIL T
9115 (Daylight and views-daylight) agnslsinnu erarsamsanaislasuazuuulumnai

wnnIesmils fedndusimsndnunwaninwindeuiia

2.3 uuaAanganuauiwelavesldennns

MNMIMUMSIINTINATes wuinuidesunruianelavesdlionans
Taease finsienuiseedaunsanslusisuszina luswddeanaeUsesmanieidesiu
fldorans Bslenamisnnuduiusvesamiivszans amlumsiey uazanimuindou
Tnefisenuisrtuanuduiusvesanmwindeuduiifela Ussansamnisvineufass
Ay wAvnan nuInaeunaliinauldienela Usednsamlunisviranuiazanas lng

anmwIndaulignuuadiy anIMiIndaunanIenIn wazaNTNLIRRELATLIAINE

Jadevasanmananiglugaiuiiviney (indoor climate)

n¥nensoaadudsnedeuneneniniianunsodimasieninufionele wazl
wanalavedldarms Imaiumiﬁﬂmiflﬁv‘hmiﬁﬂmﬁmﬁ’wﬂ%’mmﬁﬁﬁm’m Fapuiia
wola videlifisnelaawiinasermiuszansamlunisiianu Jefldermsltinareganely
anansdinaldsing 7-8 alusetu anmernianigluiaduniddutadeniinaseniny
fanelaveldorns Wnemzlulagiu uaiiuwine 9 lanelifalsadeldidu lnewmwizgld
p1a3iildgngaudnuae anunsavinliglderasndrianinernisdng 4 aantladenany
og191u gumgiingeu vielduAuly mstemennelid wasadinadlivangauiunisiau
Foefiraduly Wudu enaneliiAnernistisannisldonnis wSe Sick Building Syndrome
(sBS) ulsafiAeadostuguanvesaudiendelueias fnavifinanuszaeifosiinn agn
Ao Uandswe (aedniseudelan, 2523) Felaeiialuuda Sick Building Syndrome a¢l
41113038 YA NN LARILADIUNEIUIA BINITA 9 ﬁlLﬁﬂ%udlumﬁﬂ%%gﬂﬂi%Lﬁuﬁjﬂﬁum

vagfagluanns NMsAnwluuseimmansigeiusni (Alan Hedge and William A. Erickson,
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1997) wu31 2115Ua8a1nN5IeIANST (SBS) WedndianufgidesiuamuninenAnigly
wafivnngenia mndasedymilliilussesaiu agvilesdnshifiaauaunsalunis
asiuaulanudmaneninali
PNMIAENEANIMKIRaaNNTINuYesglderasdinnululssmeaiiuuaua
uarUsEineALsasuaUn (Peggie M. Rothe, 2011) lasins@nwiisannuunnsislugiseng il
o w A oA 1% & Ao i
ANUAAILANANAY AD (1) JUKUUNTIEIY Lagaduau1evaesiunviniemy (2) 19393a
Tunsldauns wag (3) n1sitnfisvesennis tlu 3 suduusniignliniudiAguinian
n1sfnwdeszyiednwarnignimvesiiuiiinuasdalindnauiianundamdy Ay
AU wazanINLIndeNfIzatuayudefanssuveantnau mMslddilannuaanies
winuniideanuivinauendiluganuliauysaliuuresaniuiimu Wenan1svnau
Uszauaudsaiign AetumuduiusssnininuauIgueIiIun1unInaINENNLINAe
luddiney Feinansenusienanisvinauvedlddiney (Haynes Barry, 2008) dugnlidl
auianelalugumngiiennia AnAINYEI8INIA LAIETIIN kazNITATUAILEES Aely
o w [ ¥ ! 1 =2 I a = ! '
dtnau Wuldldunnitagseyanulinanelaredanadilumeg wavdinansenuse

AMUAILITAIUNITVINUADEAS

'
o

lums@inwil Feszydadendwmasiogldornsiaense 4 Jade loun (1) Aann

q U

a

29491n1AN181Y (indoor air quality) (2) gaunginiely (thermal comfort) (3) wasaing
(lighting) (4) a1 (noise) 1vavidanvatusayiads oyl
2.3.1 aunmvasan1Anely (indoor air quality)

Dorgan & Dorgan (2005) na13113191A15ANYIITTUNTINAS 9 @11150
agUlé dsszeznalunmmhavlusenfiavesmiinauisnuiu fddidedinnuddy fe
aunweInanglueimsiazdosdinunimmngay wanwnldasuin anuduiussening
ANAMYDIANNIINGDY FUAN haznan1suuRnuveantdnaulueias dauduiusiu
Fomnauamvesenmamelulidulumuinasguivanzauaziinadeauaim uagnans
UHURIIUvDINTNIU mﬂmsﬁﬂwﬂumu%’aﬁﬁmi%’?@wwaﬂﬁﬂﬁﬁ’ammﬁu%é’ﬂ NUI
Aadsremamsuiiinuiianasiosay 10 anvmainamninermanigluilii deu ed
msimunnamoInaliity AedsvesmanisufiRnureminauasaunsaifinduies
av 6 Feaulngresuidulianuddylunisnevesetasdmine waglsaiou Jadu
Usziamennsiigldenansldszeznaniy

aunmemanglufiriifoulvvesnmsiinnsanlufunmauauisvesay

fegluoimsiu (uande 81v3aw, 2558) Anuisandisensuld n1svieladuliedis
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[
== 1

agmnauiefauogiuunn duazess lneddnnasgdidvue fo YTnaeyniavuis
\an w3eiuazess (Particulate Matter, PM) A1 PM Ao duvenuivun 2.5-10 luasau diu
PM2.5 Aefluazoesruinidnnin 2.5 luaseu Amualasdrinauundesdauinden
anfgenin drufwafueulasenles Wufelifld Lifindu widsiulafe e nsmela
vosuyud Wufedldniainisszuigeinia 1lesan dreiniaszuielitos fine
asveulavenled aeiluSinuarauiiuannnitanssiu Mldsuuiinmen wu ldsufie

Asuaulaeenladiiu 1,000 ppm Wunatunu awdanuinfsey illosdn
M3 2.9

inauaismIgINANNINEINIAN 8 TU

Uady AasgIuiiivue NINTFIUE98
fngarsusulaeenlen 1,000 ppm ASHRAE 62.1-2007
BUAIATWIALAN (PM2.5) 0.025 mg/m3 @1a. 2553

waee). vdelududu (part per million: ppm)

2.3.2 guniin1elu (thermal comfort)

nsdnlilonmgifausdmiuglddinaududaiviine dsdumnuiy
93¢ TuwsiazAuazdnusauaINTINITLABNUIUANAIINY 19U 91NTIUIY NTOANYULTDY
Aorhitanuld Aanssudivi uazenuivesianssudisnetu (Dwyer, 2006)

WuRetunuldsaneanulilauis (@a13nil. ganiwn quien, 2555) la
Anwufefuiulsfidwaliinanuliauis vesgamaiiniglusiasiinisuiveinia e
uanaINaznandflsfiuyaea Ae Aunssuiivied (activity level) uay dnwazdoring
a1uld (clothing) fadidruUsatuaninuingey 4d2uUs laun auvgiennie
(air temperature) Qm%gﬁwﬂ%’ﬁméa (mean radiant temperature) AuTuduR S
(relative humidity) kagA13L52910¢ (air velocity) nFaudsfivhnisne wudanulal
AU18v999nITiAnTY 8199za1 AN IzLIndouTliTA1NANRE (asymmetric
environment) 391n131nNANAANSTUYBIAL WaaNITIIRGeN WuANITaURINHTRg e
LAz U IINAY 21NAISANYINUIIAINTOURININAIU (warm ceiling) danalwiiAiaam

Lfanelavesauniniian druveanis@nwanuliauigvesaungideaniizwingaauly
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P & = = v [ o g v gy
a1msninsganilunsevermsaiawaaiinudiuilueiaisld fuduaungyiliauily
&4 ] M va o 1% | o % a vee | Y v O D
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