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ABSTRACT

Presently, Rental office is famous in downtown that near food center and have
good transportation. In Thailand, office buildings usually have operating time 8-10
hours per day. So, need to improve the building for energy conservation and
employee’s comfort. Glasses are one way that heat transfers occur highly. Overall
Thermal Transfer Value (OTTV) is a tool for measure heat transfers through building
envelope. From OTTV calculation for existing building, OTTV is 92.94 W/m” that over
ministerial regulations indicate 50 W/m’. Improving building envelope by add more
thickness of glasses can reduce OTTV 1.3% and improving building envelope by film
installation can reduce OTTV 47.2% and improving building envelope by add shading
can reduce OTTV 48.5%. However, each improving policy have each investment cost.
Conjoint analysis is consider of many factor to find willingness to pay for each choice.
So, set policies for energy conservation, water and waste management and increase
comfort are employees to improve energy conservation, water and waste
management and increase comfort are 19,935.90, 17,590.50 and 1,563.60 baht

respectively, so can improve building envelope by add shading result in OTTV to 47.8
W/mz, Budget 18,000 Baht can be improve organization that payback about 5,400
Baht per year. Increase thermal comfort by install table fan. From the result of

research expect to apply to improve rental office in the future.

Keywords : Overall Thermal Transfer Value, Thermal Comfort, Willingness to Pay,

Conjoint Analysis
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2.1 npuiiiieadas
2.1.1 AINTSENUNANNSDUTINVDINTLIAUUBNDIANS
ANNNSEEWAINLSEUT IV IR IUUDNE1ATS Ao ATilansdsUSinamuSeudicem
\genmsun %’ﬁLﬁmmﬂm’mLLmﬂ@iflaﬁuaqqmmﬁﬁuaqmmﬁmsmammzﬂ%mmmm%au
Nnssdasedindfianemidrgnislueinistiviaedu w/m’ ndnnnslunisduamdins
dewmanufeusiuil endengquivesnisdemeniuiou wuieufeuiikiunseusiaisidng
aeluuinemsiiu Ussneudae 3 diude
1. MNN5UAINNITUNIAINSDUNTUNTTIU
2. AUSDUINNITUIAINSDUNIUNTLAN
3. AMUTDUIINATUHSIEDTIRERN1UATEAN
idlethanudeusta 3 d vnedsmnaiuigldinisaiemenudousay [10]
dnansane OTTV vosntfausazsusaunisi (2.1)

(4,%xU,xT,)+(4, xU, x AT )+(4, xSHGC x ESRx SC)
Ai

ANNISANYLNAINNS DUTINVDINLIATUUBNVINUAVDI1ANS (OTTV) ABALRAENNI9

UNPTALAIVDIAINITONENANNTDUSINVBINUIATUUBNLAaLA1U (OTTV,) Arulalaann

AN (2.2)

(2.1)

OTTV, =

OTTV = 2.(OTTV, x4) (2.2)

EDYER

(% '
~ )

INAUNITN (2.1) ausadsuaglugureadnsrdruiunvesmninalussiassionud
VMUAVINTIF LTI (WWR) TaRsaunisi (2.3)

or1V, =(U,)(1-WWR)(TD,, )+ (U, ) (WWR)(AT ) +(WWR)(SHGC)(SC)(ESR) (2.3)

U a Q‘ 1 ¥ 1 U dl 2 o
U = ANUTTEANDINITONUVAINTDUTIUTIUNIUNUIN (W/m™*°C)



D

eq

AT

SHGC
ESR

dusgavsmImemarudousiususmdanszan (W/m’*°C)
uassgaugiifeunissningamgimeluiufivargumnd
meuon (°C)
NamqqmmﬁLﬁEJuwi’mwmqmmﬁmﬂuﬁuﬁLLasqm‘wqﬁ
aeuen (°0)

(%
=

A o e 2
WUNNUINU (M)

dy & 7 2
NUNUIBHNUINTZIN (M)

'
al

o A
NUNTINNUILAZATZIN (M)

De

duusednsnstaunn (Shading coefficient)
Sulszavsnsmemauseuanisaefindidewunislus e
puSsdonfindfifinasianisansmanudouniunislusauaanse
wifafiu (W/m?)

2.1.2 duuseansnisanewanuiousnvesntsiiu (U,)

FuUs2an5n15818mANUSeUTIN (Overall Heat Transfer Coefficient, U) g @unau
YIAIANUANUNIUAINUSTBUTIN  ANUIMANNANNNST (2.4)

1 v v 2 o
AIANUAIUNIUAIUTDU (M~ C/W)
AUVUIVBITER (M)

Ly a

dulszansnisdieueuvesian (W/m:°C)

(2.4)

(2.5)

WIBlAAIANAUIUYDTEN LA U ILAIENNTOATINMIAIA AU UAIN T U INARIN
aunnn (2.6) uagguil 2.1



Ax, Ax
R. =R +—1+—2+...+—2+R
kl k2 kn
lng
1 ' 4 b %4 v 2 o
R, =  A1AUAUUAIINTEUTDINTIDIAS (M " C/W)
i v v als 2 4
R = A1AUAUNINAINTEUTDIANEINIANIEUBNDIAS (M " C/W)
1 4 b4 a6 2 °
R = A\usiunmueuseusasiianeinianielue1ais (m”C/w)
Ax,,Ax,,..,Ax, =  @enunuvesiagusazyiafiusznouluniiennis (m)
ki kyy..nk, = duuszavonmsiienuseuvesiaguaazaiafiusznaudu

N19971A75 (W/me°C)

Av, | Ax Ax, &8
<> PITUN

>

B
AITUUBN |¢
R, k, k

\
N

>~
=

JUN 2.1 Aausiunuauieuaniangisuiaiu

v a1 |

lunsalinfadidodnternaegnielundsaz i i A1 UNIUY 0 IN AN AENN 5N

a

(2.7) wazsun 2.2

Y

Ax, Ax Ax
R, =R +—+—2+.. 4R +...+—2+R,
1 2, kn
g
i v v 1 J % 2,
R, = ATAUAIUNIUAIINS DUVBIYBIINDINIANE LN (M e°C/W)
FUUDN Ax, [ Ax, Ax,) sulu
—Ic—> <>
R, k| k, R, k. R

5UN 2.2 Araasinunuauseuainiagisviaiuuaziitesisenianiely

(2.7)



[
[y

A1IAINAUNIUAIINToUVRITAND N AL UNURIve NI AT UBg R UN 1SRG UINY
28991NNANUINIULAYTOUNURIVDINTIDIANT AL AALUTEANTNNTWHSIAAINUS DU

[

(Thermal emittance) ¥oania1AISAUATAMUATLAITIT 2.1 InenuRndanaly ag
AduUsEANSNTUH S da LAz TAlNHuR IndellAduUsEAnsnisusSediazldianiznydl

v
A a

Y @ A 1% v 1 o aa a 1 3 v v a & v
NUNIVDINUIDIANTLUUN AL VIOUTIA LTU NUINUNTHALNUNDEAAZNDUIIE LUAU

i
il

A5199 2.1 ANANUAIUNIUAINUSDUVDINALDINIAAINSUNTI971ANS

ANMNUATUNIUAIILS DUTDINANDINA
2 o
(m™°C/W)

SR PP I VIR TRIAMVE

Ay (R) | ARwEsAuuen (R,)

LUsEANBNSUNsdge 0.12 0.044

1UTEANTNT LA S IEHN 0.299

druAdulszansnsinauseu () uazauautRduvesianTuedfuiannuunlyds

9

AzdiAnwansnaniuly

2.1.3 AAnuuand1s@umniitisuia (Equivalent Temperature Difference :
TDeq)

a 1

AAUUANANEUNATWIEUWN A9 ANAULANFNNYRIRUNYNTENINNEUeN

Y
4
= v 1

waznieluenans saudmanisganiuddorindvesniieiiv felufudieszezinailunis
gandufdeniing duUszdvtmsgandussdorfing wavestaguils fienauazamiBeses
wifs  TneTuegfudulsyavinisganiufideriinduarananuues mumUILLLLAEAIL
Soudumnzvesdaanile AAN1UazLLBeeNls IgANAAMUBIAIUNUILULLAZAIY
Youdumzuansluaunisi (2.8) wazlunsdliindsdidesinernmaegaielu THieinvesing
pimafnantilivilvinagameseumunuiiuaranudous iz vssaiaudsuuladly

DSH, =(p,)(c,,)(Ax,) (2.8)
lny
DSH, = NARAIVDIAIMLLIAY AL FeuT Wz esTaR | (KI/(m”."0)

1 o . 3
o) AUNULULYDITER [ (ke/m)

c, = ANNANUTBUTUNIEVDITER (kI/(kg."C)

Ax, = ANUVUIVRITER [ (M)

7




2.1.4 FuUszanSnsaNemANNSaUIINVRINTTANUIINTALUSSLES (Uy)

duUsEaNSN15aNEMAINNSBUTIN (Overall Heat Transfer Coefficient, U) A @7unau
GUEN?"i']ﬂ'ﬂ']@JéhUV]']Uﬂ')']N%@UTJN V’T']‘U'Jm?ﬂ']ﬂalm'ﬁﬁ (24)

2.1.5 AAnuuanasuniissninannelunaznieuanainig

AMNUUANANNYBIRUMTTERINEluLAEANEUBNDIANT AD AIAIULANGINS
sgningumgivesenmanigluuiiiulueniAvesensiugun)ien1ANIgUeneIAIs
FeldlunsAumsthanuieununsyanvserialusuas

2.1.6 fuuszAninisdrewarudeuainisdanding (Solar Heat Gain Coefficient :
SHGC)

duusgAnsmImemarudouanisdensing Ao Snmduvesiiderfingfidwiiu
Fanwifauazndandruilussuandolusdlavomonas waznoliiAansdomaruou
dhangluenms adsndmunavessideniindfidsinunszanvietanlusauadlagnseiunis

! o A a U a A ea a ) & o ] 1% o
ﬂ']EJLV]ﬂ'J']ﬂJi@u‘V]Lﬂ@"ﬂqﬂiﬂa@'ﬁmﬂUﬂgﬂ@@ﬂau1'ﬁum'ﬂﬂi%ﬂﬂﬁi@'ﬂﬁ@ﬂﬂiﬁLLﬁQLGU']QJ']EJQﬂ']EJIu
RRIZNP]

2.1.7 dulszansn1svauanvasaunsaliauan

AdusAvsnsTiuanvesgunsaifiunnagueneians Ao Snsiduvesiideningd
aansugUnsaidauanlUannsenuddulusanamsanseanveviiie lng dunyuay
fimnsvesaenfindfinssvhdegela 4 vuiiulan annsoseyldlaondeyusenioyuendy
199929071708 (Altitude) Tausmiinunsdnssnasaorfindnsssirfunuassduvaaiulan
LavamorduMYeInNeng (Azmuth) Faduyuiduntinierfindlulurssurunseyiiiy
rlavadlan

Azimuth angle
(panitive due west)

JUN 2.3 duniuagfianiavesnieindndniusiudmuiavesernisuuiulan

ALAUILALAANIUDINDTINE [4]
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lngagiee Ao LANNABAARRITUAILLIYEINIIITIAE Laula1 ALY DIAIY
a1ngniaauLenIayuenty (Altitude) gean Ao L3aNgegsee (Solar noon) H4LIaN
naEseEmlaanaun1s (2.9)

t,=t,-4(L,-L,)+E, (2.9)
lng

ts = LIAERUY

t, = LAWNTFIUNEY

Lys = ubwmanunsgudmsuussmalmeniiu 105 ssrngiueen
Ly = uwisvesiundsiiarsandmsulsendlng Tildawindu 100.5 ssmsgiueen
Eg = aun3ve4an (Equation of time) visenasi1avasiaaisyiunain@ (ui)

TngAaun1sveanaINIsaAIulaInaunisi (2.10) waz (2.11)

E,, =9.81(sin 2B) - 7.53(cos B) —=1.5(sin B) (2.10)

(360°)(Jj, —81)

B= (2.11)
364

lny

L, = Wwiua (Latitude) vewhumisniiarsan

§ = yuleweinioingvieyinaaiudu (Declination angle) (rad)

@ = YULUALILIYRInteIing neuvsenddnaniegiey (rad)  vlaainaunis

(2.12)

w=r(t,—12)/12 (2.12)

yule9weIneeniing Ae yuiwuiauase fingludganinanvesannssindussuiy
Wuaudans awnsamiaanaunsi (2.13)

5:23.455in((360 )(284+Jd)J (2.13)

365

lngayuidegaaniingasilsaegsendng -23.5° i 23.5 “9nn1sdananisainuinag
wUsmnuantuseutanugui 2.4
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20

O (pam)
(=]

=10

=20

-30 T T T T T T T T T T T

un. nw TJ.ﬂ, Y. WA, Hu. A Jn. no. an. WY 5.

-
1ADY

3UN 2.4 mswsuulasvasdnadwduluseud [11]

Xy, Zenith

'
v W

a ° | i d su o | a ¢
E‘l.hﬂ 2.5 GﬂmeLLazsszLLasﬁmm’N‘]VlﬁﬂJ‘W‘Llﬁ VAR UUDINWNDNREY [4]

INFUN 2.5 RNTANANA (x4, X5, X3 ) TeQNAMuUAGIELEUTUS (Zenith) Hiemgiueen
waziiAuilo LIAWOITUANINIANIIYBINEITAE (Solar Vector : V) WazliAnasueIszuny

Do (V1) FaRsaniussuuded AMunaInaun1si (2.14) wag (2.15)
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sina,
Vi=| —cosa, -siny, (2.19)

| —cosa, -cosy,

sina,
V,=| —sin B-siny, (2.15)

—sin f-cosy,

ng
B = 3udea (Inclination angle) VBITEWIUNHIITU
Vp = HUBEBYMNUBITEUNUNNRNTAN (Azimuth of surface)

lngAnduuszansmsdaunavesgunsalfauannigueneins (SC) uanwnaunsin (2.16)

E
SC=—" (2.16)
Eet&
1ng
o A a1 X Y 1 aa 2
E., = iﬂaaqﬂmﬁwmquqﬂﬂﬁm‘llﬂLLGW]&I'W]ﬂﬂ§8VIUUUWUWG’]’NV]W?ﬂ§§UW W/m”)
o o a ¢ d' Y 1 aa 2
Eorp = NETIUVBIADINAYVINURUANANNTENUUUNUINIVI AT (W/m”)

AadsnaenivasAduusraninistiunnvosguniailiiunn mldansnindiues
wasamvesUTinasidenfind iiugunsalfauanunannsenuuuminesifiansauinaen
Pranansldnueasluusiorfuresiudieds 4 T donasuvesiinuiideninddiamn
Annnsznuvuvthdisifinsaiadounddaifgunsalunaluiisianfoadu ity
$r9deke 4 Fu Aetuil 21 fwieu 22 Squisu 23 Augieu uaz 22 Suneu (4]

a ¢l

2.1.8 Anedoniindniinasanisaneimauieu (Effective Solar Radiation : ESR)

Il v A a saa ] J % A4 va a ¢ = o Ao =

ASsEnfingNinasonsinemaNTeu fe SeafindTinannsEnuuuns Nlyudes
wanssiuluusiaefianie nsinAyudesvendivesenns dinnnyuinaeiasnseyin
(% g" a =) d’i’ a v 5 a1 d (-2 A £
Auiuialan (Iefiudv) Ieendduwuinsaslinyuideayiniu 90 aea1 vasiindaluwud
FPUIUUBU (MIBVEIRUULETEU) AzilA3andeaviniu 0 sem Fernsedeniindninadonis
f1ewmANUToUd T UL DAL AN KT YB0IATHAREUTELAY
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2.1.9 ANUEUIBLTIANNSTOU

Fanger PO. [12] @nwimauauiedeninuiou wasaniiniussanals delaannnisiin

Y 9
(7

auganufousEniteieneaufudanden aunistazuanifeusniannuieugnsi
wanidsuseriseutuiunadon Tasaudouiiiatuneluiumeau azdemgniouen
SanERIuMITEIVETMAIie uagnsiemeNSeunsimiiaziderin audannsdiem
mwdousengneuensrselaenismels annzwedeniivinzanivinlinuidnauns fe
anevilvivsnnunufeuanslunisuaniudsuseninauivdwindeudugud du
mngfsaudouiiistuluiamenhiuanudouiissuisesnueninenis uidiinmanu
Yougvsiuanidsuliuguivioliauna azneliiAnanuidniounionun wu
Souitadatunelusnenie desnienudeudidiemeandnisuenitenie tufeaugnyde
arwfounniiuly Auardandunieisiumum

2.1.10 w1 IuInALREY

aumsavigideanufouduaunisiuansisaunaninuiou Jsannsovenliiiesin
fosuiuasumudsodladieliausdnauis udlianansoviungldin dauifanssy
Taq Tasansldidefiudazain uaroganeldannzuindondisgiu axidnagsls Ae Sou
By vierdsm sy Fanger PO. [12]  Sudusdumsifieduiaduinisimnaded
381 Predicted Mean Vote (PMV) fuansluaunsfl 2.17 &1 2.20

M —0.35(43-0.061M — P,)~0.42(M —50
PMV =(0.325¢ %" + 0.032)[ ( ) ( ) }

~0.0023M (44— P,)~0.0014M (34~T,)

[-34x10° £, (7, +273)' ~(T,,,+273)' )~ £, 1, (T, -T,) | (2.17)

mrt

T,=35.7-0.032M —0.181,, [3.4><10’8 fd((Td+273)4—(T +273)4)—fd hc,(Td+Ta)] (2.18)

mrt

2.05(T,~T,)"" for2.38(T,~1,)"" >10.4/v

h = (2.19)
10.4+/v Jor2.38(T, ~T,)"” <10.4/v

P =Pr, /100 (2.20)

Tng

M = PATNUNNUDITU (kcal/h)

1 < dgf 1
= ALY URUIUVDILEDNN (clo)

T, = guunpilvesond (°C)
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T, = 8uuinsuHadauseu (°0)

v = Anusau (m/s)

P = anusulevesoinie (mmHg)

T, = Qmmﬁmauammnﬁaﬁﬂ O

h, = AduusEAnsnsmanudeu (kcal/m>hr.°C)
£, = Adesduiuiiiuneaudsdedndeuiiuges
P = evwsiledusnfigumniila (mmHg)

PMv  useinldviiuneauddnvesaudiulngindanuidnfoununedls
meldmuusianadonldun gamnfionma mudueima mnudauseusinu wargamgl
mMausad wzmeldfuuafeatuau Tiun elinvesianssy uasarumuvesdednilanld
TnefanssuusazUszinnaslisnanufeuiifinnslusunisfiuandneiu uandeiusazyin
fAnaurunFouiunnssiy

paUnfien PMV azuenifiesanademsimavesaudiulngiieganelianinzuinden
ity usldaunsavenldiasdauitesasiginliauts fufu Fanger PO. [12] s
lomanuduiugsevined PMV dudSevavausdnliauiy (Predicted Percentage of
Dissatisfied, PPD) fauansluguil 2.5 Faaznuin usfinan PMV azidu 0 widflaudizanliveu
Teoguszanafeas 5 uagnuine PMV svving -0.5 fia +0.5 daudiidnliauiseguszunm
Yovaz 10 vi3eflauisdnaviseguszanafosay 90 Ssmssnwiannzuindesivivlvidade
mslmmeglutisfanan Wutsiunzauuaglasunsuuztimusasgiu IS0 7730 [13)

8 833

5 /

2.0 LS ‘Lo s 0 0.5 Lo L5 20
PMV

Ul 2.6 /1 PMV Aidauussnaq i [12)

2.1.12 M5IAs1EeIAUsZNaUsIN (Conjoint analysis)

Auiidnvedisnisussiliuyafinndneuzu191Na1vIdIANAIan s luan v
WASYgANENT LagugIuAINanIu19IN3Ia51ALe LIS (Hedonic method) MidlasingUuasAse
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a o

AudnnguasAdenndnunzaudiug Siddaunisannesweuudfiofnuglasdsens
Fosavudt tieadsiisaueuuls sewldannlunguisaueuus lnserdenguins
mémaqmﬂﬂ%’aL%us’ﬁwqwaﬁlﬂuiwﬂgflué’flﬁ’zgﬁuaﬁ%mﬁﬂ'ﬁzLﬁuu”amamé’ﬂwmzsum%uﬁq
wazlunanfefuimaialunisiadvesavdninendendamanslidosuiaiuie
foanisuenyansioendudang 35n1sii3endt nistayaruuufinnsuinien fu
(Conjoint measurement) kagldithunllunsifonarniidaiiunurvesteyanudnuas
Audn Fausazansnuaediwiinlivinty Wuselovddenstamndafusinl wadans
onaeiiiTeniinmsinszsiedussnausan (Conjoint analysis)
Tunsfinnmslienesiessusenouhuiituneudedelul fuandlumsed 2.2
sUsUUMIIATIEioadUsznouTndl 7 sunuudedu il (15
2.1.12.1 Two attribute tradeoff analysis 3§§%LLam@mé’ﬂwmzﬂ§’aas 2 M

TuAgneuuvuasunwlunaniedfu iei3ssdwuauvey (Ranking Ailunsazys

Audnualy unnaandnr A TUNsUssdurunsy defvesistaevliiedensusndy

ADIANYDIYAAANYUTUADLE uovi Ll n e sUssiiugnnudn s
2.1.12.2 Two attribute tradeoff analysis 3%%%%3@&@&45?1%4%%6}3 2 99

ungneuwvuasuanululianfgiiy Wellesdinuai1uveu (Ranking) Nillulsiazyn
AENYAY IUYNYRRAENYAlaTUNTUTBEIvIuATU TofveistAeyiiiiesensussily
AAYBIYRAMENYELAazE wavinlilaninsinveansussliuganuanyeNIun

M990 2.2 TURBUNNSANYINITIATILIIBIAUTLNBUTIU

il 25019
LivuadnueNansinn AYNABINITVBIGNAT VS, AIUABINITUBIUTEN
2.fuun3smsdnnudoya Full concept, paired comparison
3.1du Concept card y1n Concept NIDUNNAIUTDY Concept
4701 UAITLAUD/LEAIAN YUY | NTIN/T0AU
HARARN
5 vAtuu ZUUU A1AU AaLEeN
6.57U5U70uA nTdunTYal
7. AMURUARILUY Vector, Ideal-point, Part-worth

2.1.12.3 Two attribute tradeoff analysis F3ilavnansnudnunsadaay 2 4
TuAgmneuuvuasuamlunaufedrdu edsadiuauyou (Ranking) Aiilunsazys
Anudnunz TunnrndnarlFsumMsUssduaunsy fefeditinevinliiedensusudu
AuAosAdnuzuiaze wivhlllEnmsuveansUsniumnnndnume o
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2.1.12.4 Full-profile conjoint analysis 33015t Jufilasuniudenlunisine

pssnvselovivotuiazandnuny lnsyanudnvueimueagldsunsussifiunion iy
drunanvanuanvzuazATEAUITgnRanslusULuuNSawsaslu Tnednauluuaauniuae
Tazuuuenuseuriorudulllflunstondnfaridmiuudasgnaudnue 1Buisnsd
wangiunsaiifyanudnvarliiarsandnauni

2.1.12.5 Adaptive conjoint analysis Lunsiaueyadeniinainuatsniy
anuvevvegmouLuuasundundn Ingazgaliuluinudnuazuazasziuignou
wuuasuasliRaAniign ldendenatlunisdsiniy vlfgnandnuaedliday
haulauayldnadnsidussansam

2.1.12.6 Choice-based conjoint %38 Discrete-choice conjoint analysis 35
daglifmeuuuvasunmdonynaudnvusiivouninign Tngvinsndendiq ange
AudNuAY 3-5 LU BeiEMsTensiuuuiagfunisiassaniumsainaidendedudn Tas
uansdengAnssumsidontedudnaien vesirounuudeumy Kaldann1Tiaszsinuis
Choice-based conjoint azuansdismNd1fgvoInuanvuzlnemilaiananlunan Ingee
ansaannsalAnsEfuLazdIUNaNTinfigavenan s g iliainnssiassaniuni sl
NG

2.1.12.7 Safe-explicated conjoint analysis Wudsanslvauaulalunisla
AnFdeRNaNYIE a1 veINEns T Ingazapunuiuvanafitaauvesemveul
uazAndn LA RoULUUABUN Mz AenA sy RUTiveunnTiaauaziosiian wiousil
azuuiluseiuiisesanndmniuandnunsiinge ilidesedenslinszinsadfndeou
383 udanunsalinanisdinseifiussansam og1dlsinin FBdadesitaAednoy
wuvaeunminaylfaziuuAIreUandnYuEitsa NI nudnvarduaziag
WiNEENINNNIARY

2.1.12.8 Max-diff conjoint analysis LLammﬁmUszLﬂwuaqsqmmé’ﬂwmzﬁ

lpsumnuyeuninnfigauazosan UIRaULULARUNURTAINTATEYAINYBUNINTIER
waztiaefanltaudenalianunsnszumanuveudmiududenimaals

2 ad al

2.1.12.9 Hierarchical bayes conjoint analysis (HB) \Ju3g#ldminnisalan

'
aa v =

TEAUYBIAUANYULIINAIEeN Teasliuszlevdlunsandeyaiivuinlvgaulney
wuuaaunwlianunsalirmanuveudennAudn v kasAsEaula
Inelusuideiiaenlddd Choice-based conjoint analysis

2.1.13 N15AUIUATLAYAS Choice-based conjoint analysis

BMTRATINNENIINTIATIRTLUURII TN 01 AufeAenguniadeniuy
Lyisialiias (Discrete choice theory) NgufiisNgILANLWIAR Ti1AI8e3TaUsE 8vUTIdY
lngaetadunninguslaadadulafenludmvinlessausslovdvesnuiduinign uaz
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assausglevdegarelaniuidnilndn arunsassurengulnividonluldamssnnig
wiswgamansdaldeiuiefmginssuvosuilnneglunuusianiiing uenaniddlduadns
udenlesfunuudasessauszlovidaguds auiaumnduuuudrasnasugianidunis
NALHAIUTENIN9NNTIATIER UL IARe U UNquiessauslev wuudiaesiiiide
Zomin wuudtaesladnuuuiidouly (Conditional logit model) 3¥msiifuiisufiulungin
\AsygAanTAdndeN InTzansaLenyawedlasinsudunadenoonifudaug au
Anudnunizenag Tszneuiudulassnsdawandentun [14]

wuUIaReIIaUs oY TeEy

a

WuudaeuAsglAd mTuM TIaTEideyadninalanisuaaeanginssuniaien
91fenguessauseleviidedy Fana1131 assnUselevinidenvesuilanaunileg
USENaumig 2 d@UADEIuNaINITneduIITITE UL (Systematic component) wagauil

a1115095U18le (Random component) wnulamesannisi (2.21)

u, = v(Xj,pj;ﬂ)-i-Ej (2.21)

lny

u, = ossaustloviiedenvesfuslnaads @slionadunald) Wesdnaulaiden
naden j

X = nninesveInmuanyMae Tumaden

r, = FIMIVBININGDN J

L = nnmesveniinessesuisaufianelavetiuilae

g = AmAALAReudNTA LAY UALY

nafelulutewauilaangAnssunsiaenvesuilanszgnimualvaiuise
osuneidesruuld (lnsusmananunainadeu) uwiindulasnisduluyumosetinide ud
dlosanninidelianunsaeiuieviedaunanginssuvesiuilanldonun dufu &
amapdeuluuuusaesil Jedumagvounuliduiuoudmiuinddeiferfunginssunis
\HenvaeuIlan

uy = Z/Bkak +pB.p, té& (2.22)

Tng
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wsdimesneduraunelanednuuei k la9

=
I

X, = audnuwazil k lunadend

WsAmesTRIRILUITIAN

NEwUIUREURUS (Interactions) Usingeglunuudiaassie asdeuladu

J J J
Llj — Zﬂkak + ﬂppj + ZZﬂkakajm +g/ (223)
k=

k=1 m=1

lny

B = LNWBSYRIMTTMaTEMTUMLUT Uduiusseninsamanye k wag m
Tumaidon j

X, = ﬂmé’ﬂwmﬁ k Tumnaden j

X = a1y Snwausdt m Tumaden |

auns? (2.23) saunauange Aldululiiamuaiisafuanuduiusisidinismauny
funazUsznauiu sendnsguanyazaey lunsdjiasldiundsugduiusiiosdiunia
Wity iy fuUsengufduiusiusmuussale Wusiu

ﬁl ! U 6 o o d! dl = L2 o v Y 1

WeymAreuiussuAunilavetaunisi (2.22) wWisududwusaasnuae X, aglaen
B, aifemressadszlogidiuinvesnudnvaz k Juies dmiunisafiwes 3, &

a AN £ & = N 1Y Y a =
ﬂ'ﬂll‘ﬁll']fJWLﬂ‘Hﬂa']'Jﬂ@L@J@ﬁqﬂq‘ﬂa\‘]wqﬂlﬁ@ﬂiﬂ\‘]mu ﬂﬂgl‘ua@iqﬂiﬂm@ﬂ%‘Uiiﬂﬂ Bp iP\MHI3N

n1sidsundadluessausslovd Feduiusivdivanasnesseld delu -B, Fanuneds
assausglenidiuiiuvesale
FNIIMAULNUAUTENTIANENYUE k was m drursaruinlalaelddnsndau

Wﬂsﬂﬁma%ﬂmﬂmé’ﬂwmzku,asm(MRSkm - Bk/Bm) imeLaULLﬂJwanma‘”ﬂwmz AU

leanensadu
ﬂk _ (au/an)
B, (6uop,)

Waneynusdudunileresaunsin (2.23) ieuiudwusaudnuug X, gld
assnUsglevddriuvanudnyny k Al

o
=f+
= BB,

k
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lunsuseiliugarimemaianisnaasaginssunisiden aglvigneuldeniagen
Tamadennisnnussamadenianaisdsoglugamadennile mmeuiildasdouuuy
ngfnssuvesfuilaelunisdendedudlussuunain wu dendensinrendendsain
ussmrsdntenuaneBefifienuuanssiudeandnunsresdudn ieliadagliauauls
Tunsidenaudnuwaesngg Anaunuiu (Trade  off) 1wy 1donuilandufifsagnusdl
nansznURedsade ieldenuilanduiiisaunuidulinsiudanede Wus

mTleEsiteyazEudussm s vunsULUuNsIanLaesiuUsdy € Tuaums
7l (2.21) Faazilugnisesuneisenuinasduiifuilanandenmilamadenuils feil

pr(ilc) = Pr(ui >u ) = Pr(vl. +& >v, +8j) j=1,.,C (2.24)

fnmunli € n1suanutasunfikuuasdfanys (Bivariate normal distribution) %
IFuuusranddnsdauuuni (Binary probit model) Fsamnsavensluduuvusiaodnsda
wuUrateAaLls (Multinormal  probit  model a1Anuali & UNITUANLIIWUUANLUA
(Gumbel) aglduuusiaadiadnwuuiiiouls (Conditional logit model) wazdild & fnns
LanuasuuUAgaTauUUTlU (Generalized extreme value distribution) aglduuudnasdla
InvanefuUsuuungy (Nested multinormal logit model) JULUUNSUANULIIVRY &€ 7l
Jeuldfude n1suanuaswuuiuua defdsuvuladnuuuiideuly audedinunves
wuushaesiafvueli

(1) wuusnumunelavessuslnAusasAumdouiy

(2) madendneg Tugamaden fnuaudiiudaszainmadonduq MliAeades
(Independence from irrelevant alternative — I1A)

(3) suUsdu & yndadAananisines (Scale parameter) Wgafiu lagaaing

o 2
33wes () udsinduiuAanuuUsUTIwes & Wil of =—
6H

AN (2.24) gwnsadaguaunisind azlai

pr(ilc) = Pr(vl_ —v, > _‘9,-) j=1,.,C
(2.25)
Aatufulsee Neglusy v uar vy glavzgnidnesnly insgldvdnuasig

vose33aUsEloti (Utility difference) 61 & Tuaunisi (2.25) In15Uaniuasuuuiuiug A
Waguvesaden i fe
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pr(ilc) =

W (2.26)
e
j=1

diviessausslovufisyuuuidadunazimuali p = 1 aunsn (2.26) audeuldidu

eXp(Zizl Bx,+pB b, )
2 o(Bx, 4B (2.27)

J

pr(ilc) =

MAVUIAERE1YINAU N tazfenul

L dduslaeeuil n idenmadent i

y' = { | dl'
n 0 dawuseg1edu
(v gj & o 1 < o a =l d' S
satuianduAuzdureILuuInasdladnuuiiteulvfe
N c ,
L :HFI RAOE (2.28)

wnuAEunsT (2.27) luaunisd (2.28) wdamneLog 9zl6an

lnL:Z:V:lZiC:lyi"(Z;:AﬂkX”‘" +’Bl’p""_lnzj=1(zlk:1ﬁkak”+'Bppjn)) (2.29)

madansaassngAnssumaden ansoldlunisussiiuyailivssloviuay
lallaldusglond Toufnwygasifeiumnismneildimaied wasmeiindfgminluldly
msUssdiuulounevielasimanng lnginquszasindnuesnisussidiuyaddemadiail Ao
mMsUsznaaiainsiidasunvasiy anmisdudulasanisudeulsuts lasmaianis
naaamgAnssunndenaglideyaidauiinaveinisiaegudsegareninnuanvisuas
9101 FetusanunsafuutuiguilaeBuidiediolitinnudsuasnadnuusfiaulald

Joniluaunisi (2.21) essauszleviannsaeduneldshodiuiiosuelideszuu (v)
wavdiuiiliaiuisasiureld (&) Argegavesessavsslovy Jeoruldidy

max(uj)zmax(vj'i‘gj) A1ANNTIANEsAvetasTaUsElevd Anlalaegnsvas Morey

[

1999 il
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E(u)= ” ...J‘%max(vl +E v, +gj)f(6‘l,...,€j)(d6‘1 ...8}.) (2.30)

g]:—oo &

aunsl (2.30 WWumsusiusessausslevinasntisvasdulsdy & 6 & I3

(%
)=

wanuUUANUa lvimaaniesgegavesessauselev e

E(u)Zln(Zj:1€xp<v/_))+D (2.31)

= A 24 ! A A a ! ! = s

AuN13N (2.31) ARAIEDNVBINATINUINAIALT D T8N A1AITIVDIRBELABS
(Euler’s  constant) FadlAviniu 0.57722 anunsaldnadnsvesaunisi (2.31) iedans
wWaguulawesadainisveduilaald lunsdlegsirvrzauudnessaysvlovidiuiuves

5719lemeh (A) @amnsafulA1 Compensating variation (CV) lagadl

il E(u)' = B(u(x' P’ x"))
B(u) = E(u(YO,Pl,Xl))

1oy

Y = swla

P = 59

X = AUANYME

E(u)0

1 1 ! v L3 % i
E(u) - A1geanvesAImanitvetessalslevinainisiasundas

A1geanvesAimanivedessalstlevdnounisilisundas

1Y

g CV @un90AUIMNAgNISWAANNNS AL

E(u(YO,PO,XO)) = E(u(YO—CV,Pl,XI))

[

Tnaansvsaunsy (2.31) ka1 CV At

o :ﬂ%((lnz;lexp(v; ))—hl(z;lexp(vj ))) (2.32)

Y
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FefifonariavasmimaniwesigegaessauselovtimsioessaUsslovidiuia
vo3918ld lufilmafimefvesiulsna Aedessnusslviduiuvesmeld vonani
wallan1snaassngAnssunisidendsaunsadiuntdiiseuisunstigiu (Base case) U3
madenuis funsdsundasainnsdgiuresmiadeniu wu fFesn1sm CV 183013
WasuuUasnadnuaznilslunadeonien madasuuamudnvugeiaazdunisyinl
AuAWATUMTelEas aunsTl (2.32) aunsoangUadld feaunisil (2.33)

(2.33)

lng
0 1 a 4 = a A = o w
v ke v Aoessaustleriueinsiigiulasnsaluasullaiannnstiguauaifukazniy
wilagneduiiu (MWTP) vesusiazaadnuaed k Midsuwlasiuinladil
P,

2 (2.34)

Y

MWTP, =

lukuuiaeursuglifveanaiianismaassginssunisiden azlulisudssgla
Usngadluilenduessauselony (wsrzdudsselagnidnesnluainnisninaniswes
9350Uselev) FeagnunenuINavessels (Income effect) gnasiagly dstu OV way
I 1 a [
EV 2z JuALagINy
oA =~ P ° a A v o A Y v
WinARNuLNdinIsas1auudnassladsnuuiineuly lemuundeulaly 2 vefe
(1) Anualbiduslaannaudivuuununrrunelamiioudu Wunisfinuali
w3diwes B lunvuiaeursugiAaduasriudmsuynau
2) AualAgnI1dIUT9IANUL T UVDINISLEBNTLNINIERINILA DN ANAIN
(Roulw Independence from irrelevant alternatives- I1A)
v & = = p o = 1o v | g4 A & o w
Aetiumaidenau Nedluyanadenaglivilvidnsdiliviould Seulvllagdiia
anudululavesnisnaunuiuvesmadonsus

2.1.14 A15AS1HLUU Conjoint analysis
M534A51ALUL Conjoint Usynaude 6 sumou fail
funaudl 1: madenandnvuruassziuaudnuvusirldlunisdnw fadans
NITUPLAIIUTOUADY
{J’jumauﬁ 2: msa%wqmmé’ﬂwmﬁmulﬂiﬁ (Stimulus  set  construction) 1ng

unganuanyuznldlumsine avdesiegrssvdnseTuasmungay
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JuAdud 3: N15enNLUUNINUTIVTINTaYa Usznoudienisidenisunaueys

[

AANYUTLAYNITRDNITNTHAAIYAAMLAN BULUARMBULUUABUNIY NTUARIYARNAN YA

9 9

WAEADURUUABUATN NSWARIYAANENYEaITakanslanaeds wu nslddmnaadune
anwueNanduan (Verbal  description) N1skananiia taglddaninuusserunuanyue
(Paragraph description) miLLamm%ﬂﬁﬁgﬂmW (Pictorial representation) kagn1THeRNS
Tneld@ng19nandaeiase (Actual product)

Yumaud 4: n15tdenldisn1sTaanuieneladoynnuanwusNiiaus

(Measurement scale of the dependent variable) 375n157nAuNInala 2 LUU ABNIT
LiENa'HﬂUﬂ’J’lﬂJa’lﬂﬁU (Ranking) waznsluAzuuuAINAawela (Rating)
‘UWIE]‘L!‘VI 5: nsidentuudInaesAuienela (Specification  of  model  of

preference) LM@J']uﬁiJﬂ’Uﬂ?iﬂﬂ‘U’] LL‘U‘UQ’W@’ENLLG]auLL‘U'UR]uLLﬁ@x‘]aﬂHmuﬂT}ﬂJﬂﬂJWUﬁ%’ﬂﬂ N9

[y

Taruddyiunudnuae Adedldiull 3 wwusass el

q

V4
Vector model : S = ZWpij (2.35)
P 2
) 2

Ideal-point model : & = ZWP (Xj.p =, ) (2.36)
V4

Part-worth model : B Z fp V- (2.37)
p=l

g

S, = awiawelasalunnudnuniei |

= Weighting square distance kagiiauduiusnsstnuiu S,
[, = Widuremaansvomausslevilianizdiu (Part worth) dmsulsiazssau

nsagukUasveaynnuanyMe |

X U L dl th o U o dl .
p = ICAUANANYIEY P EINIUAANBIUEN J

W, = ddwdminaudfgyvesneuluidaznnanuuei p

y, = 39lugnuARTeIEnauLiarAunlviuAManE p

a

Yupauil 6: N1sidenlEITUsEIMAIAUNINelIveIRaNYMY BeTuadiuviinves

Y

a

oyaifAnwudenlilunisuszanuriessalselevifiliivaudnuaslnsvinvodoyad

e
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nliusvanaraziied 2 dnway AevlinvestoyauuumsiiAuuuanuianela wazhuy
NSISENAIRUANE Y

2.2 NMINUNIUITIUNTIAY

nMsAnw1ves atatdl a3y [16) iRsafuanuAaiuremTnauAlfy
dlnauinud asiinisdnnisnasnuludginanue wussuuliin ssuuusuennia wag
STULLASATNS St azenauts neludiinenity Wuand arundey wazaniui
PNAININY

AVISN A3wAY [17] inandsssudyalinisduaiuniseysndnasuatun.m. 2550
s‘z’faLﬁuaﬁ’uﬂ%’uﬂmmwamwﬁ’zgﬁﬁﬁmia'aLa%mmiau%’ﬂﬁwé’mmiummi W.A.2535 3
U3¥NOUMIEINUTNIATTIUUTEANTAINNEIUVBITEUUTEN ABTEUUNTOUDIANTTLUULEN
A71958UUMTUSURINIALAZSEUUNTYIIAIINTEY LagyNTeuUADINIUNMYIRsU TR Y
ngvung usd1szuulagliiufaiunsaldisnisimssiinaivsaunisldnadanulagsy
Y8991ATAEILATIENIINNNTEULTIAUTINAUAUM TN sy wIgulueianslunisan
nsldmdanulaemuvesoramsuasiionasinislindnulaemuiunusiotasiuios
UfuRaunguunsnaza linusewiinisusudguazinstzaa iyl Taedsnsauiadin
AuUTENANTENTINA LS naninueiLarisnisduanlunisesnuuueasusias
JEUU N5LENF1UlAeTINUeI91A1s kagnshinasnunyuIsulussuuaeg ¥8391A13
W.A.2552 [4]

Laia Fovug [18] Anwikuniani15UsuU9e1AsnauYesas suegudmianudn
ansaaamslindanuliiiasiosas 8.16 9:InnsiUdsuuUanseuianandgueaaiuyy
38U w11 10 cm. 1 Hufindaanau EPS i 35 mm wagvmnfinnausudududinsfiunun o
mm @unsnand1 OTTV asdosay 69.95 wenanivnniinisfisauiusuaufou wazuy
gUduvesn Naunsauas @unsaandl OTTV 8nJawas 0.57

wugan walllnlsayd [19] Wisuifsunisldmdanulussuudiuomavesieadilduds
pOUNSAINAIUTUIF LA aBsT Y HansAnINUIY Tura99a1599313 9.00-18.00 U, Wil
el graunansiuansnsnananislindanulunmsuivenaasiesay 13.26 way
Tutanansewing 21.00-06.00 w.asesilidsmauiasstuannsoanmnislindenuly
nsUSuenAasSesas 9.6

Chantima R. waganiz [20] Matiinauiufuaudeulasunududuuedaings nszan
msAnTauNIauatiuoiasmdlvd Yivandl OTTV Sevay 57

LU WiNNsEas [21] Anwmadonnisheenmgliedesiuemedimngaiions
Usendandeau T,mwfm'ﬁaaummmﬂamaaamwLﬂuUﬂﬂaWﬂiﬂwaiumwwammaam‘ww
wuindoray 76 segumniieiesiuoiniatesuouadii 25 osuvaidoa Sovay 14 @
pungiiAdasusuenaesuauai 26 ssmuwaliea Sovar 10 seguupiiniasuiueine
Wosuauagd 27 ssmuwaifea wasnuinsUiuRuunii 25 ssrieaidua Tdwdnuann
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o

flanuaznisusufgamgiiil 27 esmwaldea lindnutiosiian fesn1susudagamaiiiu
AUYRULAzilanelaveIyang

Ananwal lasee wazane [22] Anwinisdnniswalulagnislondsnunielueiais
uMAINedeTvAgnIzuasiionseynEndsnu nuimdsnudulngilinelueinis
Uszanadesar 70 wnnseuUlsueInIe LLazmiaaﬂLLUUU%Uﬂ?QaﬂﬁzﬂqUﬂiiﬁﬁuLL?NLL(’W]
avyretosiunannandeadidennsdmaligamgiinieglueinis

Aeyatl raueds uagany [23] Anvin1sanniseAuieungunsaiiuLannguen
prmslufiuiivindisnszanifiontsussndandaulniluiniosufvennia nadidnu
HosauntuadaImsiunuInTg an1tuuzfauiend wuinnshngunsaifuuannisuen
prnsluituiiniisnsnszandwaldnissnisiianubureaaissuivenmanasiosas
31.73

9193 angdna (241  Anwinansznulumslindsnuvesadesuueniaile
\wesUuonalinsieusasngavhanluszerdu uasmsssznanungadlumnga
MeNuveNAIesUTUoINA il sUsendandsanu wuimsvgaviaueiesUsueina
Tusserdudmalvidodaedashay Snafueiinslindinulnsedofigdu iesinluda
nganshautuieauseuarauneluuinuvies dwalvgumadfedunniy udns
dudufiedesnnideifisufunalseninannistaeiosiuenme Suauniifitanies
wstilaenssiunalssndadild uasuusilidaeiessuonaynaderladdldn

Tanan1a wvs1uusi way 2densal sanztiumd 251 Anwimanuiduladieie
AaNwEluNITUIMNIIANISYRIMINTEU NuINIsAnaUlaEeNNITUSIMIINN1TYeIN
Fnsondlungavmavnuasnuisaussesgudnvassuaauiaeadnseudyar ity
84.30 unsiel Fadugadnuanisaiudenniign sesaunde qudnvuziulasig
Wunednseu d51mulawindu 53.90 vinsed a1nnanisinuiaziiulainuszynvuln
mddgyfuaniuivtendnss@aiugadnvaenimesmsuimsdanisvesmednselu
nssmmumuasAeuisnifleisufeuiuandnungsuaug Tngsumaseuds sl
\lesnnlutlgiuaniuivendnssuasisuzlunsummumuasdaiilifismoreutraung
nseendnselufianssuydadauidesgsiazggme Fatdu namafanannguiiogg
FuuInsuImsdnnistemisdnselunsunneiuaseslianuddyegiwiniunis
Familrendnsenu venaniuszasudildmiuddyiunisilaseedumednsed
ansaldouseldestu Femnfeszuunislddnseuiannsadoulesiussuuvudanay
Ju 1 salaiih videsalwléiu (Judu elvinslidnseuduluegaiisaviamegean

yiinud A3iuns [26] Anwinudnuaiz Co-working Space 7Iffuslnaduveu 1edeq

dadulaidenlduins wuindsiifusznounisasidsdslunisszneugsia Co-working
Space ApmsimuangugnaLdmnglidniau ielinsuiinnudesmsazidundmu
nagns wumslunsiam Co-working Space Thdululufirmsfinssiuanudeanisves
fuslnelnglaifesdudosilddelnodsslond lumenduiu mnduszneunisfiduiu
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flan1s Co-working Space eglagiu Aanusatnanisfinuilusuldiugsiavesau lny
Wawniaanlugudnyuginseiuauiuyesuveingugna ludagdulvag @y wu nqu
gndmdnlutagiulunqunidniuuien uszneunisenafiansandmuiainisdaliiuinig

Y 9
'

a

mwngay wu 019Usunantaliuinislugisiusssunundudaliuinislugiauieauds
finq ielvignénaninsalduinstiaamdadnauldoruuiu Wushy
91fingn 2ddy 27 Anwianiudnladnglunislduinisantueendidenie

vosuilaaluumngammuiung wuimanisAnumuin aadnvauzvesanueaniaInen
daasianisrnduladnlduinisuasyarnnuinladne fe audnvuziuaasaInlunis
Wuneszdudiunans Seldszeznalunisifiuma 30-60 undt - msliuinsuazarmdues
wifnanilusgduiifun anuazaanlunsidumeszdvann Tagldnalunisidunidiiu 30
unit sUsuumslfuInsidvisgUnsaioandidsnisuasAanssumsoanfidameuuungu n1s
Truimsietuuardssnnemiuaznindu warsnsAuinisseiiou Tneflyadianudila
Peufiutuviiiy 431.07, 419.00, 398.13, 370.73 uay 345.47 UsaLAou Aud U il
\nlduimsannueenmdamedisfliuinslundasaadnuausdanan

Snsned sunes [28] Anwuleviwanssagdumstanmsiuiidsstod i lnanainuay
fulaaundu (n3diAnwn: yadwesaudswesiinysysauluiiuilides ot lwanann
wazAn/lpaunau) nansAnwmuinsseuiiendoegluiiufidsesiivanainuasiv/
TraundufulafiardneUszsana 118-123 vi/e$rZew/A ileanlemaiiazgydedinami
Unlvanannuaziiu/lnaunduain 1/10,000 LHu 1/20,000 Fsdnluyadivesiinideadiiade
Uszanas 0.53-0.55 duun/aw/d wiefaluyardagiuvesuanalauseunn 17.92-18.51
duuw/au (u SasAnaniesay ¢ uagimualiudazauilszoraidmdidinegwiniu
fg 35 1)

thunilng veans [29] AnwimnuBuafiazanglumsidenifuamndninsviminifisuay
wdaditluangammamuasuasUsuama annsAnemudn mudufiesdisvoengy
fegrefinnuBuifayineliiusenisinueaglsvuiniian sesasnfesiensauealne
MsIunsUIMsBumesiinannngs auamdyinnunNdags F35amszina uay
518M5UU AUaRY



unil 3

N15ANUUIIUIVY

Tuuniagnaniensruiunsdniunuifeivsznouludeidnisdniuanuide nns
AIUAE8AUTEUTINHIUNTOUBIATT (Overall Thermal Transfer Value : OTTV) Tu
drrfnaun Wievmnsnisuulinseueiesireraslasuaudeuiidianlueians
fonas nsimuanasn1Ielunseudnundsn mdamsvendsuasiiiearnmiingy
Tngnnslduwuvasunufueiesiiolunisifudoyannudeanisanwinauludinui uag
1438 Conjoint  Analysis  ¥imsiazsinadeyaiiiothlugnismaranaisladnsves
wiinuieUsuUssdtneue tnedseandenluuazdindl

3.1 35auluMsIdY

3.1.1 Anwilan durdmaud deya uazanAseNAudesiumnsiemanuiousiu
HUNTOUIANT N15IANISVDNEY dUAN Uazn13mAIAALladng

3.1.2 AINAINSINEMANNTaUTINHIUNTBUIASYRsE TN w1 Uagiu

313 Muunszadeuiiiinanneluvesdiinamutitiogu

3.1.4 Answiadulsineg WermuaniasnislunisansinsaiemanudeusiuEiy
nIeUBIANTHATTINMITAILINAINSEBIMA Lo uTILHIUNTE U NS A NLATA5T]
fvuafioanmAnsaemaadausIrunToUBIATYRIETINALLE

3.15 fwuannsnislumseyintndany msdanniuezvesdouaziiionuauis
wazeenuuuLUUasunalyminudentnsnsidesIveuiazay

3.1.6 \iudeyannuuudeumiasyhnisiinsginadeyaniananndnauiaan
F1uau 30 au aed 4 Audusziuduimsuasiniany

3.1.7 Tesghandanusnng wazviinisaiuinaianudileardtsvesniinau ie
wmanuanlasgvomiingny

3.1.8 asUinpsmsUiuudinaus vsngauiuaeadilading

3.1.9 agunansaniiuauiy

3.2 AnsangmauTeussHunsavaiasatinnutdagiy
o1msdtihauivhnsAnniifnegluaziign 13°43'26” wile assign 100°32'28”

prTuoON WAAMS 9. NFIMNLMUATEVLIANLT 16x14 m” g9 2.7 m Fuilvhmsfnude

Fudl 12 veseransdiinausuiu 37 fuiuiiléass 35,000 m” Usznoudievosn sy Waq
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¥
o

I3 v = & Ao v ° o v v 44' v T =
LULDNATT UDILHTUUDINIT WUNATUNIIU UDIVWNIURINUN 1B09ATDY AHU Lagiiadun 93
waneiimvedo1nns Mugunl 3.1

Woalszauidn 2 Woalszapnin 1

Wounuenais

{

WounTounImi

AL ¥
ra) I g / N
* B - | o’ /
/ ®)
e
g /8
) N, 2
YioaunTne AHU N ' L
&

G
3 a ¥

SN Aonhamiamin

B ,

A g
HEHUT

NN
\\\=// it
:@ gine Nnavivoe

5U# 3.1 Wunddnanignviinis@nm

Tnensnwiafaifinnsundeyatannsoueimeimdsfiuiagnszansionun 3 d1u fo
manAnzJueenidedld (South East : SE) #iAld (South: S) uaziiAneiunniesld (South
West : SW) Lisrndudulifndvermanisusnlaeiesviefiufiinnsandsznoude vios
yauanii Aufivinousasdesiuionans Tnefesildthfisnsundesniduiiuill
Ufuonedausiasfinnsouenansin Tnsiiufidrududldfinnsunioninegnsnarauarlsl
gnAnudeumemanuasefingunsenuteyasuanslunssi 3.1

thieyatannsouesinsannnmsad 3.1, 3.2 uay 3.3 uwhnsmamsmemanuiey
K1uN58U81ANS (Overall Thermal Transfer Value : OTTV) maiaunsdi (3.1)

(4,%xU,xT,)+(A4, xU, x AT )+( 4, xSCx ESRx SHGC)
4

OTTV, = (3.1)
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85 IEn/ N SE S swW
doyadanvaniied
Tauen1Aneuen 15 11 9
Yuanuauuen 15 1.1 9
AeunaAUEn 80 Jadluns $1uau 2 T 15 1.1 9
Yuauamluy 15 1.1 9
Wanonanieluy 15 1.1 9
YoyatanuaNianilslusaugs
WauenAnieuen 225 1.65 13.5
N32NATLUAN U 13.52 mm 22.5 1.65 13.5
Wawenanelu 225 1.65 13.5
wazlidoyanmuantivosianiiumunaed 3.2 Janlusauasmunned 3.3
M5l 3.2 anasAtaniutiagiy
A
L 4 . AURUN . k G DSH
Ju L) RULUL
) (mm) W/m-°c) | (kW/ke-°Q) | (m>°c/w) | (k/m®.°C)
(kg/m’)
1 | Wauenia
Aeuen . - : = 0.04400 -
1 | Wauenia
Aeuen : L - } 0.04400 -
2 | Yuaw 10.0 1,860 0.720 0.840 0.01389 15.624
ABUNIAUABA
829 80 mm
aaﬁ%u 160.0 2,110 0.546 0.920 0.29304 310.592
4 | Yuaw 10.0 1,860 0.720 0.840 0.01389 15.624
aue1ne
nelu - [ - - 0.12000 -
M51afl 3.3 doyanmuanAtanlusauastiagiy
o AL | Au . "
Fun 360 M| LY . v SHGC
(mm) (kg/ms) W/m."C) | (m~."C/W)
1 Wane1n1Aneuen - - - 0.044
2 nszanadiunfniaw 13.52 | 2,500 | 0.073008 0.185 0.48
Wanonaniglu - - - 0.12
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ng

U, = &Ussdnsnmssemanudousiusitimat (Wm0

U, = FuUseAvinistemanudeusiusnuatangzan (W/m's Q)

D, = wa&iwqqmwgﬁLﬁsmLﬁﬁizwdﬁqqmmﬁﬂwﬂuﬁuﬁLLazqmmﬁmauaﬂ o)
AT = maﬁmqmmﬁLﬁsruLﬁﬂﬁzijqmmﬁmEﬂuﬁuﬁuazqmmﬁmauaﬂ o)
4, = iuindsiiu (md)

A, = fufivierfinszan (m)

4 = fuflyumiuaznszan (m?)

SC = fuuszansnsdaunm (Shading Coefficient)

SHGC = duUsea@nsn19onemainusauansIdoningNaoanunialUsawaa
U a A ecaa ' | % ' o | = U e 2
ESR = AuS9@o1iingNinasnan1sanetnausour Ut lUs waars andaniu (W/m)

3.3 AwnnsEAusauniinanaeluvesdineuindagiu

nsAInNIsEANTeuIngunsalinteluvesdinauinlaglu Taedindnadiuiu
30 Ay anvarulunuditnnu dnssinifautazreuiunesuiwaonlngoaisaisus
(Fluorescent) 36 W 91131 47 viaan kaglvl Down light 8 W 91u3u 35 viaen

3.4 AWUANINTNITANAINITENYNAIUTDUTIUNIUNTBUDIAS

[

MNNSMAUALINTAISHNDAAAINISANELNAIINS DULAE MAUALIN TN TAIN
3.4.1 WUANUAUINTZINAINAY 13.52 mm ity 17.52 mm Tagld

[

YIAANTLINYUA
wenfulagiu

3.4.2 fedlduiinszaniflevinliiin SHGC ol 0.20 TneiArTannszanlysiuandly
PN3197 3.4

3.4.3 AngiafinszaniiieliArgunsaiuatiauaaunn (Shading Coefficient: SC) ogjfi 0.4

3.4.4 \fiumuvuinszananidy 13.52 mm Widu 17.52 mm lagléiannszanyia
WWerfudagtuuasnfidufinszaniiievitlien SHGC oefit 0.20 TnefiAiagnszanimal
TneflnauasiBnansed 3.4

3.4.5 WnumIuvuInsEananidy 1352 mm Widu 17.52 mm lagléannszanyia
WWerfudagtuuasinyaiinszanuiteliangunsalusiauasuanegi 0.4

3.4.6 Apdlauiinszaniiievinlien SHGC vl 0.20 TnefiArTannszanlyal
Tnefinaautfniumsnsd 3.4 uazuavdnyaiinszanidieliidgunsalundauasuanegil 0.4
LagsinsAuINAINISIBIMALTouTIHURTaURNAs IR s AT SR IMUAsY
Ui 3.1
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a

M13199 3.4 YoyanuauTRTanlUTwaAnTidunTzan

AN | AU )
& A 1Y) 1l R
YUN GO YU | ALY . - SHGC
(mm) | (kg/m’)
1 FduanAneuen - - - 0.044
nsvanaliunfnilay 13.52 | 2,500 | 0.073008 0.185 0.20
3 FauenAnely 4 - - 0.12

3.5 AMWUANININISINDDBNLUULUUFUAY

Amuennsnislunsusulsaeuuseendu 3 wuamy laun
1 1msnsoysnEgnasu Inedlinnsnis fadl
- Wasunszanlagliuniuain 13.52 mm 1y 17.52 mm lagldiagnszanyia

- Aeldunszaniitelvien SHGC fiAn 0.20
- fingjAilelyien SC ogil 0.4
Tagdmuamuiinandlunsed 3.5
2 wmInsdnmsthuazreade
- Wasugu s dusdaUsendni
- puAEMsUnUngsdnsdisuasladaaneiisaunsaingiadu
- manseanuildudndusnldfumas
Tneimuamuiuandunssi 3.6
3 3Asmsilon a1
- WasuedosUiuemmadeslmifianansavgamaii 25°C 16
- AnvipsudnUszalizyiauremiinsuusiazau
- Yudguyavinuvesuisvlvidudissuneenaldd
Tnofmuanuiuanslunaad 3.7 aauuvasunaiited1ranudosnsvosmiingy
ynauludinnugiasitnisiuaninden lnsudaznindenazdsenoulumenudnyney
(Attribute) aneanudnuzLarssFUTesandnuziug wandsiusenlulanslflsunsy
du393U SPSS Llevihmsimungadnuazanag Weliminauyinnsuszdiulagis Choice

Set AMENITYINLUUFBUNNUABDNALN
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SagazanAINIaNEm .
. AR
UIASN15 sneazdun AN
Y , (um)
$ousiukNuNsauaNAS
Wasunszanlagluuniuain 13.52 mm Hu
E1l o n - 1.28 150,000
17.52 mm ngldiannszanuliniiy
E2 Anfisunszaniiiolian SHGC da 0.20 47.19 50,000
E3 AingiAuilelsien Shading Coefficient ogjfl 0.4 a8 54 7,500
AGERIY 68.68 207,500
Wagunszanlaglsfmunduain 13.52 mm 1Ju
17.52 mm lagleignnseanayiaLiy
E1+E2+E3 o e R, s - 68.68 207,500
fafldunszaniialyinn SHGC fiA1 0.20uavAn
yauelvidn Shading Coefficient ag#l 0.4
A1519% 3.6 UIMTNNSIANITULAL VDAY
Anldineiianas .
% . y GRGRVY
1IASN15 S18azLdun Tun1sannsinway
- - (uwm)
Yady (Un/tnau)
w1 Lﬂﬁlauqfuﬁm%ﬂwﬁmﬂiw%ﬁw 750 25,000
muANmsiUalnenearadianaslataaniy
W2 . = o 250
AI89UNTAIATIFIU(Sensor) 18,000
W3 AMSEINTLANEN TR INFULN IR TWNA 200 0
WU 1,200 43,000
WasuguiuniludaUsendaduas
muAnnsiUalnesanstewagladaany
W1+W2+W3 1,200 43,000

51’38@Uﬂiﬂjmiiﬂﬁv(5ensor)

warINIEAENITLAINAULN IEALTRa

3.6 AunaUNISUTayaRINKUUEIUAIX

FupounisiTeluuamiainisfinman ksubo N. et al. [30] Tnensidenussansdiagsin
msd Mndudenismsdmanagyiinindennduiienmdeusuidendiniy a1ntuih
Aanuluifudoyannngusnedis lelddeyannnguiegnaud ihdeyaluvnisiinged
Fanandlusuil 3.2
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A5199 3.7 WIRTNISLBMNLANNAUY

- Sawazanwlinalaly | Aaenu
UINTATS seaziden
AMUEU1e (PPD%) (v )
WasunsasusuennAnsesluinanunsa
H1 i w 8 120,000
QNN 25°C 1g
H2 FanndLanUsestfeanuvemilinauLsazau 7 15,000
» USudsugnrinanuvesussnliduiinssune "
21AlaA 30,000
AREREY 5 165,000
WasuasasusuennAnsesluinanunsa
gaumniifl 25°C ¢ Aaiaddnuszdlfzyiheu 5
H1+H2+H3 y . o, e . 165,000
YRINTNINULarALLAzUTULURBUYRYIN YRS
vl duinfissurgennalaa

3.6.1 1ABNA2VL1NAHINITANET 1ABFIBYNINNNTANBIALRANTUIN

- HUIMSUa I uiuIunvun Fuil 4 Ay
- WHNUTIWIMLAT 1Y 30 AU
- MUIERBULUUABUINNIAINTINLTIUTINTINIY 30 %9

1.Selection of people to be surveyed

v

2.Selection of survey method 4.Selection of the questionnaire

V

3.Sample selection

h 4
5.Interviewand paper survey

v

6.Calculation (random parameter logit model

5UN 3.2 JunauIsmsAny

3.6.2 LABNITNITIIUTIULUUHIUNIY

dmsuisnisdavinuuvasunutagiuniivaeds 35 laud duniwal nsduniyainig
NSFNY N1SEMUUADUNIIN19DLEANTBENE (E-mail) NSYWUUdISIEIUNINTEAYLAY
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N9BUABSLIA 31NAT5ENSID Pre-survey uUINMSALAWaINIaNSANY wagnsdeiuuaau
meeBidnnsedngd (E-mail) finmeainindouteyarouings wazdreunuuasuaINulg
ngudslaidlanvuasuny iesanidunuvasuauanizdu fefuanuidotazdady
wuuaeununensEanwlaeiiduden warldnsviuwuvasunusentiiiedat1amen

3.6.3 N1SLEANNFUATDL

nsidennauinegnsazidenandeyaiildimualiluded 3.5.1 lnsmadenifudoya
nwinunnau lnewdaduduinsuazindianudiuim 4 au waNNIUTILTaVLR
917U 30 AY

3.6.4 N139BNUUULUUFBUANY

freg1vvesiuvasuauLUIfndenidu 3 4o Aensdl A (@arunisaldagdunsd B
(@aunsalidsundas)  uaznsdl C @aunisaifiludsuntas) Wudiunuanuue
(Attribute) 10U 4 ArudNYUZAD UINTNITOUSNYNAIIY 1ININIIAN T azLA TR
o wmsmsifiuanuaue wagAldaeideddauiiiladne (asanndiladieuagssiu
(Level) vasmsuiutsadasduannssh pre-test)

insimuaAuanyy(Attribute) YBIiIRBNANLIRTNTANNMElUSUNTY SPSS
iielsrndeyaunysznounisesnuuvasuanudnsuntdna Tnonanlusunsy SPSS viilv
I Puyndoyasanisnsi 38 Tag Energy Ao uinsMsFIunseysnENdsaIL Waste fio
AsMIFuMITAN T LarveNds way Comfort Ao 11nsMIFuNIiuATEUY

91NM15°199 4.4 wulegaveyanmundiuil 25 Yateyas neidenyadeyailyliied

Y

U 20 Yaveyn lngllsiuazidunvayntauanall

0 e Limsusuusdlac

1 Ao UsuugliRduannifudosay 25

2 Ao VsuugsliRTunifudosas 50

3 flo Usuugdlsiituanniindosay 75

4 fio UiudssliRtuanidndosas 100

Tnerhannsnsmsnusydnumdsnu msdnnisdannden tazmsifinaninzanuauns
unfifsualy sdvuslildmugedeyavesiuvasuay Juilevhumsnisunlddeyaniuyn
Toyanlusunsy SPSS agldeanuuuaauniudwiu 4 4n Tuusazyadduwiugaay 5 A1au

) < % £y} 5 ) 'yl o d! = I3 % a
wazih luiutayaanndnaunmuatudginaudiuag 30 AU g 4 Auduseauduinng
ALY TAFIBE1LUUABUNNUAILEAIIUAIS19T 3.9

3.6.5 NN3E15UUFDUAY

lumsdrsranvuaeunaliisdunualuvumdyvt Inswuvasuauuuseandu 4
Yn Yaay 5 Yo Ingiinsiideyaiiingitesiuniseusnendany nsdnnsiiuagninens
WAYANTITANAUY
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M1519% 3.8 YAFUFBNYBILUUAD U

Energy Waste Comfort CARD
3.00 4.00 0.00 1
3.00 2.00 1.00 2
0.00 2.00 4.00 4
1.00 4.00 2.00 5
1.00 3.00 0.00 7
1.00 1.00 1.00 8
2.00 2.00 2.00 9
2.00 3.00 4.00 10
4.00 2.00 0.00 11
2.00 0.00 3.00 12
1.00 0.00 4.00 13
0.00 1.00 2.00 14
3.00 3.00 3.00 15
4.00 4.00 4.00 17
2.00 1.00 0.00 20
4.00 0.00 1.00 21
0.00 4.00 3.00 22
4.00 1.00 3.00 23
3.00 0.00 2.00 24
0.00 3.00 1.00 25

3.7 ﬂﬁiﬁﬂu%m%’]ﬁhﬂ’ﬂﬂﬁ?ﬂﬁﬁhﬂ

miﬁmm%ﬁwammauLLuuaaummaqQ’mauLm'agﬂumﬁmimwmmﬁﬁﬁmﬁﬂ
audflagld Random Parameter Logit Model (RPL) Zsfiansandininuaainindeuses
Yoya Iifnounuuasumanden Sadudundsiviilfidnnuadouvestoyaroutiegs sl
ladnsuvsnanisfinwuusduamevesiuimsuagimtinau duvesiinaunneu lngld
Tusunsu N-Logit Tumsiinsesinadeya Tnefegsmitldannsiisesideyalaslusunsy
wandluguil 3.3
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o friden fudan fudan
fruden
A B C
Asanad .
(@numsaiagiu)
oTTVv
2.
(W/m”) :
2
92.94 W/m’ 91.75 W/m 46,64 W/m
nsagydensneinsluesdng
(Um/\feau)
AGANG0) anaaae

1,200 UW/bheU

1,000 UW/sheu

Souavy3anliaune PPD (%)

12%

8%

7%

AldIeNAp9NeLRNTUAD
widnuntiaay (W)

0 um

200 um

300 Um

I Status ITlm |

Motes No coeflicients=> P(i,jj=1/J{i)

|

|

| only. N(i/N if fixed choice set |

] M(j) = total sample frequency for j |
I M =total sample frequency. |
|
|
|
|

| Response data are g;rven a.s ind cl-mlr.e
| Number of obs = 348. skipped 229 bad obs. |

Constants only => P(ij) uses ASCs |

|
I
1
|
BNL3 | 189206735 91778964 2062 0393
1
|
1
1
I
I

These 2 models are simple MNL modeis. |
R-sgrd = 1 - LogL{model}floglL{other) |
RsgAdj=1-[nJ/(nJ-npam)]"(1-R-sqrd) |

nJ = sum overi. choice setsizes |

[Vanable| Coefficient | Standard Eror |bISLEr|P[|2]>z]|

ALFA | -165167663 695484256 -2375 0176
BTAX | -00520266 00183750 -2.831 .0046

BHL4 239518661 1.05384117 2273 0230
BHL3 269577049 96831339 2784 0054
BHL2 181414046 80083643 2265 0235
BHL1 1.33545828 73149809 1.826 0679
BNL4 163021764 86428423 1886 0593

BNL2 179660735 87002815 2065 0389
BNL1 202596177 101564531 1995 0461
BBL4 63336512 52613994 1.204 2287
BBL3 18467179 1.03008032 179 8577
BBL2 37319459 44952741 830 4064
BBL1 - 50178931 78870064 -636 5246

sUf 3.

U

3 et 1WanITIATIZRNLUIEATY N-Logit
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HaN13IATIzdayakaTaAUIENA

4.1 WANIAMUINUAINITABINANUTBUTINVBIETINUITIU

HANITATUINAINITANEMANUTBUTIUNIUNTOUBIANTVRE TN Tt vinas
fuananaun 3 auiidufiuiivfueniAuarduifafunasenfindnouen Aenisiia
arusanidodld (South East : SE) Usznausiewesrinauiumin fuiivhautasieaiuwes
duiidld (South: S) Fadutesrhaudnmifiesienior wariidnsYunnidesdd (South
West : SW) Uszneusieveshaufntiuasiuivinay iesmndusulseneusioies
AHU WeosUszyananl wazviesUszyuian2 ldfndueinianisusnineviosdslidnunfiansan
wasludruvesonilithunfionsandesanduiiviiliviuenedusasfnnseuenansi
A NS ldAnsiemaufousatEuATe UM TiowIMTUTUUTIR 92.94
W/m2

HANITAUINAINTANBNAIUTBUTINRUNTRURIASUagTulnenuINdA1geda 92.94
w/m’ adudigenindiiuszniansensrandsny we. 2552 Amualifieinisaiemany
SousnnunsoueImsvesdthnudedialiiu 50 Wm’ TnefiansTusendedldiiany
SoudnuWunenszan 3,164.79 W udadunisaemeuseulasnisiiniudoud 322.88
W karnsuaSsdaudeud 2,841.91 W duilovimnuseudidiemidunkiunszanmsaae
flufivosnszanagléa OTTV 140.66 W/m’ uagnisdremarmdoudunkiuniiiivesdi
309.68 W lagdaduar OTTV 16 2331 W/m® Tuiidlgfianudeudusunsnszan
23547 W wiadunisaramerudeulnenisinnnudoud 23.68 W uasnsukssdanusoud
211.79 W Fadlothanudeudidnemdnumunszanmsieuiivesnszanagldar OTTV
142.71 W/m” wazmstomanfeuduniunisivegi 25.19 w lngAndudl oTTv 1
2290 W/m' uwagludiuiienzYuanidesldiinnuSoudunkiunienszan 1,857.92 W
wisdumsaemanudeulnenisiiausoudl 193.73 W uazn1suisednudouil 1664.19
W Fudethenudeuiidemdhusiunssanmsaeiiuiivesnszanazldan OTTV 137.62
W/m’ uagmsanemanmdeudnuniuniisiiuegi 198.67 W lnedmiduer OTTV 16 22.07
W/m” (AARLIN U 71519 1)

dlawgeudisusnisanamanudeusiuiiiiulussazireznuindeliwnndisiuman

2 . ' o
AINITDNYLNATITNIBU

lpgAnTsangmauiousInvesiang fueanidedldedn 93.71 W/m

a v |d' 2 1 1 %4 a %] = vV Id‘

immaqwﬂimaqw 94.78 W/m LLasmmimEJmmwmaummawmmumﬂLamimag‘m
2 ¢ 1 4 [ ~ [ 1 1 v gj .

91.40 W/m~ FaflanlnaLAgaiuiiiasannadnsd@iunssanmentananus (Window to Wall

Ratio : WWR) winiufi 0.6
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BN TUNUTIUTEUAINITAEMNANTUTINAD N IUH T UNTEANIENUTY AN
NMSIENAIMUTOUTINNIUNTLANTANZINTIANITAUWMAILTOUTINVBINTNA 6 111 AegUT
4.1 Favangauinanuseuniaeminagemsdulnaiiuianniensyan

OTTV (W/m?)
160 - 140.66 142.71 137.62
140 -
120 -
100 -
80 -
60 -
a0 - 23.31 22.90 22.07
PR P | N
0 il

SE S SwW
nalusaas M pelsdiv

UM 4.1 namsiUSeuiigua OTTV neuusuusavesmtislusuaagniianiy

UL ALTIINITANYINININTAIT AT EUNISARANNSBUNENELNNIUNTBUDIANS LAY
sutiulunisusulnnsgandundnifiasnnaudeudiulngiaemummanszan

C%

4.2 Awnn1sEANNsauniinanaeluvesdinmuidagiu

Anunszanudeuiiinanneluvesdidnauidagtu nuianuieuanaigly
AU 3,322 W uuaduanuSeududa 1,520 W uazausauuels 1,802 W 110
viaealw 1,046 W mnpeuimesaziadedldliiinsuinseinindeu 6,507 W udaduaiy
Youduila 4507 W uazanudeuues 2,000 W siuanudeuiiiinainanslusmus 10,874
W ndadupnudoududa 9,533 W nazausouurs 3,802 W diandlumnisiedl 4.1

A15199 4.1 A1szAUSaUTL NNy

Sensible Latent
SPACE LOADS Details
w) W)
Overhead Lighting 1368 W 1046 -
Electric Equipment 3360 W 3007 -
People 30 1520 1802
Miscellaneous - 1500 2000
>> Total Zone Loads - 7072 3802
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4.3 fMvuadInIN1slun1suTulTensauaIAsaATUINAINTSENEmANNTauTulaY
NISLNNANNUINTZANAILTAANTZANLAN

dosmnanudeufisemidundndngasdiumiunianszan Setmuawuamduns
U%’UUEQﬂsaummﬂmLﬁulﬂﬁmiﬂ%‘uﬂqqmsﬁ]mﬁaammmidwmmm%@mm Tngiiiy
ANNMUINTZANAINAY 13.52 mm 1Ty 17.52 mm legldiagnszansiaieaiuiagiu
iesneununvesnszaniinasenisiinA1nuduniuaudou (Thermal Resistance:
R) WAZAIUILNAAINISEIEIAIILSBUSINHIUNTOUAISIMINE 191N 1S ALA LN LIS
n5¥an T,maﬁﬁﬂ%ahaiumiﬂ%’uﬂqqa&ﬁ 150,000 U™

MNMIF M MIMemAL Utk aUIATINNTUUUTIABUNSEanlag
WinAAmMUINTEanNLL 1352 mm Whdu 1752 mm  legldiagnszanvdiaiendy
Hagthulaewuindiangaia 91.75 Wm® Tnsanasandeuusuugsanduiesas1.28 dedady
ﬂ"ﬁ?‘iqqﬂ'jwmﬁﬂszmﬁﬂizmaqwé’mu WA 2552 smualifisnnsaiemanuseusauniy
AseveAsTesdtnudedimliiiu 50 Wm’ TnefiansSusendadldiimnusoudunni
V9nszan 3,120.35 W wdadumsmemanudeulasnisinanudeudl 278.44 W uazn1sun
Sidennudoudt 2,841.91 W Failewrmnufeuiidremidumiunssanmsaefiuiiveansyan
2¢léiAn OTTV 138.68 W/m” waznismiemanufeudunsntaiivedi 349.68 W laodn
Jue oTTV 18 23.31 W/m” ludufialddinanudeudaunsumenszan 232.21 W udadu
msmemauseulaensiinudeudl 20.42 W nazmsunssdnnudoudi 211.79 W duile
thanudeuficnemdnuaniunszanmsieiuiivenszanagldar OTTV 140.73 W/m” uay
MsanemanufeuiwruREsiivegi 25.19 W TasdAndudr OTTV 1¢ 22.90 W/m” uaz
Tuduiany Junnidedddianusawdiuisiuniensyan 1,831.26 W uvadunisaiemany
Loulmonsuniausoudt 167.06 W azmsudSadnanudoud 1,664.19 W duiiethaiudeu
Fonemduriunsranmsdefiuiivesnseanazlddn OTTV 13565 W/m® waznisanowm
Anufout s naiueg 198.67 W lasAsidudn OTTV 1§ 22.07 W/m” (nasuan v
A1319 )

dlowFsuiisummisaramanuseusiudidnnlusrasfdaznuiifialdwmnsieiuunn
TagAmsmemanufousuvesianyTusenidedldegi 92.53 W/m” mnnsaemanuiou
souvesfinldegd 9359 W/m”  uazAinsaimaudeusinvesiiang unnidedddogi
90.21 W/m’ &afidnlndifesfuiiesanadnsidiunszansonisianun (Window to Wall
Ratio : WWR) wiifuii 0.6

dlefsanuiouiisuainisaismeiudeusiufiduniunidsiunssanaznuin A
N5018MAINTBUTINHIUNTEINGIANAIFINTIAINITEOMANUTOUTINVBINTIDT 6 1
faguil 4.2 Tnemsifiunnununnszanazanansaanaufeuldduesnisihemufouiity
iesnauvuniinafuaduussaninsihanudouesian
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OTTV (W/m?)
160 138.68 140.73 135.65
140 A
120 A
100
80 T
60 -
40 A 23.31 22.90 22.07
] [] [ ] o
0 il

SE S Sw

aalUsanas M ueladiy
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v 2 | ¥ ¥ ' U = '
Y04nT¥ANAElAA1 OTTV 65.69 W/m” wagmsanginadtufoudiuisuntdsiivegn 25.19 W
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ANMUSDUN 665.78 W F9i1911ALSaUNaE I UIUHIUNTEAINMNSAENUNVDINTLANaE LA
| 2 | I ¥ | U o ' a |
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a ¥ 1l 2 ! 1 b4 a (% a ¥ 1 al
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4.13  AIVUANIATNITIUNISHANAINEUN8LAEN1SIUABULATIUSUDINIALAS D LN

a1unsavingangin 25°C 1a
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v Y

ANNAUEYRIALUUTENRUMEBIAUTYNRUNENTN LA 6 73 [32] lauA gl AN
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pumpifiausveusazauarlivhiulueg funuteutesusaryaea [21] uasmaid
waRemaUEdnde [33] Lesnntlagiueiesfueiniaiianimat e1gmsldeu 15 ¥
fivi

TiUsvavBnmanasiarannisvesasinsrtilisuuauiumniuisilinehgung
IeUszana 26°C Fsimumsnasnslasnsuasuedosiuenieln fanansavhgumnii
25°C lnedianldfany 120,000 v ilevitliAnAuautsnIsgamam (Thermal Comfort)
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fla 31°C Idddmnudiand 0.1 m/s [35] Fafmunsmasnislasmsaniadadnyszdnlie
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Goagvhlitandaruduauuresfefianldlidanausinniunsededfialdiina
somsszureamdeuluinnigueny [36] FinnmFeuiisnanisuanidasuainimislug
Aeriadosusanedienismanudousazmssyve TneuSuasududousuduiifivi
a1unsaszueausaulennia Inedianltaie 30,000 U Lﬁ@v‘fﬂﬁﬁ@mmamamqqmw
A (Thermal Comfort) it Tneidoinuauduiimanuduewin 019 co Fesauiu
MN8N guinuazsasiYi e A uauureadorininin 0.59 wasidledewiy
doflsruerudouldnitussyhlvrnnuiluewiuresdednanaunde 0.17 clo Fesauiu
M1 gaiuagsesvivinlifidanuduaiuvendediam 057 laedideuls
USuUsafte gunndl 26°C gugfimauiisdiade 28 °C anutuduindsosay 50 AnmLEaay
MU 0.1 m/s AvnssunsinigedAnIsinatsy 1.1 met wasdedftaaladmnudu
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lelugui 4.13



Air Temperature 26 ‘C
Mean Radiant Temperature 28 ‘C
Air Speed 0.1 m/s

Relative Humidity 50 %
Metabolic rate 1.1 Met
Clothing level 0.57 clo

10 12 14 16 18 20

22 24 26 28

Dry-bulb Temperature [°C]

30 32 34 36

53

30

25
=

20 @
2
o

15 8
=
5

10 T

0

5UN 4.13 Yuemnuaungvesani1izainnisusuilasudentdnau

JUN 4.13 wansivannzavauiedledamauduauiuvendediedi 0.57 clo 39

wuinoglutasil ASHRAE 55 wuzih
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Conjoint Analysis Fadumeaiialunsiesizinisdndulamelusunsa N-Logit Tananalans

Tupns97 4.5 fe 4.7

A1397 4.5 AnanuflagnevemtnauieaudIniunNseus NENE WA Uayar U

LASIVTNIUIIUIY 4 AU
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E4 (USuuse 100%)

1 =3 1
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A139% 4.6 AnrnualaTeemnauieaud msuNMsInn s uazvendeanteya

HUSMSWAEINTNUT LI 4 Ay

Attribute W1 (USuUge 25%) | W2 (J3uu5e 50%) | W3 (USudse 75%) | Wa (JSuise 100%)
AALANlaTNe
2,963 3,294 3,021 3,253
(um)

A1390 4.7 AnenudnlatnevesninauseaudiuNSiinaNa U N oyar U

WAEHINTNNUTIUNIU 4 AU

Attribute E1 (USuu3e 25%) | E2 (U3uu5950%) | E3 (USuuge 75%) | E4 (USudse 100%)
AALANlaTNe
2,618 2,667 2,013 2,528
(um)

dethdoyanmuauinnismeaianuiulagiewdsssnuin fusniswagiimvtnaudian

I~ 1 | 1 A a I~ o v :.11 2
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Aufulageivun 44,610 v uazilisudsdadrunuinainnuaulagieiioniseysng
wasuAnduSesay 25 AnduRu 11,152.50 vm dwmsdnnisuuasveadesgniosas
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30 AU
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M1590 4.9 Arrnuddlateesninauierudiunsdinnisiisasveudeaindoya

NUNITU 30 AY

Attribute W1 (U3UU58 25%) | W2 (U3udse 50%) | W3 (USudsa 75%) | Wa (UTuuse 100%)
AAmLALlaTe
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(um)
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5.1 n1sanUsiena

mATedidunisinvnisuiudsnsevemaifieanaidiemauieusiusiunsou
81A15 (Overall Thermal Transfer Value : OTTV) vesdtinauig lnenuinlulagdu
fhauiihmsinmiian OTTV egfl 92.94 W/m’ Saludniigenindiiusznansensas
W& WA, 2552 Avualifdnisdemenadeusukiunseueiasvesdinaudedien
laitAu 50 W/m”

Basufuussnseueasiiieandr OTTV Tagilevinnisuutglaeninidasunseants
yunduann 13.5 2mm iy 17,52 mm Tagléannsvanvdaieatuiiagsu Auamen OTTV
Twilld 91.75 W/m”  Tnoanasaindeudiuussanduiovas 1.28 Fsfaudriigsnindd
USENIANTENTHNGINY WAl 2552 fimuald

MsAnfdunszanifielial SHGC fien 0.2 Arnman OTTV ¢ 49.08 W/m” Inefid1anaq
MNAeuUMIUTUUTTegas 47.19  FeinunanaeifiusenIanesnsIandan we. 2552
ivuald

MsAmfaTaunnfinszaniiiolvian SC fld1 0.4 dunme OTTV Tusi 47.82 W/m” lnedian
anasnfounsUSuUTTosay 48.50 FuiunanaueinUsznANTENTINENU W.a. 2552
ivuald

MefiuANIMIINsTaNLazARTIduNTEan Auanet OTTV 1¢ 47.89 W/m” Inefid1anaq
MnAeuMsUSuUssieray 48.47 uaziflovhmsdiunrumuinszanuazinyatuannszan
Amnen OTTV 16 46.64 W/m” Tnefidanasainieunsusulssiesay 49.81 Farinumy
WU TENIANTENTINGSL . 2552 Awualy

AnfldunszanuazAnyataunnnszan uanet OTTV 1¢ 30.28 W/m” Tnefid1anasain
AouMsUIUUTTosaY 67.41 TeuABINMITIUTEAANTENTINEIU W.A.2552 fviuald

iuauvuInszana iy 1352 mm Wiy 17.52 mm laeléfannszansiadentu
Haqtiuuasiniidunszanliiian SHGC 020 uazdnydtaunaiingzaniiielsian SC fid 0.4
A OTTV 16 29.10 W/m” Tnefifanasainneunsufuleiesas 68.68 Bssinunm
\nusiUsENIANSENTINGIL A, 2552 Amualy

Tneazdiuldinanudeudilngfidemdumanssvaasifuaudeuiiunainnisus
$58017ing Jsanunsaanliainnisandn SHGC wax Shading Coefficient vainszan laens
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Uiulienmsiemaanmnufouiinanmaundsdanudouninaseniindazdaganndsny
MsanemANTauTINYesE TN laNIN

MnnstmuansnslumseysnEndinu nsdansiuazveadeuasnisifivanioy
ALEUIBLarNMIMaaeLiudayaanguInmsuasiminanudiui 4 au wuli deany
whiladreiadeegi 1,487 vdeau deAnduswiumtinausiomn 30 au agldaemi
Waladnedanue 44,610 U LLaSLﬁI@LLﬂQﬁ@ﬁ%UWU’j’]ﬁﬂﬂ’nmLauiﬁ]ﬁﬁmﬁ@mimﬁﬂﬁ
wasuandusovay 25 AnduRy 11,152.50 U Gﬁammmﬁwlﬂﬂ%’wqqmaummﬂma
msdsyaiielviennisaneauFeussiunseUeIAsanavaD 47.82 W/m” dadudndiriu
pUsENIANTENTIINEs U uaLasi g amg i sdlndsanas ludiunsdiuns
famsiuazvoadvogiifenas 42 Anduliu 18,736.20 v Ssannsnilufadsgunsal
muaumalndavessdnsdleuaslndaamednluifnudinmainszaunduinldiundads
laifidldans InemsfinfndagunsnimuaunisdndavessnsdsdionasTdaagsmludifiu
nsaan1sduianinlsagiilviannlada Covidlo  silvinislégunsaimuaunindalni
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Tumsldmunasmsiidmuely Tasfuduielieeasiudu 15,000 vm awannsaiilude
finauiadnanuszdlfzwinald viviaeuidnlinelaluanuauieiirnfesas 6 9oy
TN msgiu ASHRAE 55 wugih virlvimsvinuluannefiaunsiiunandnuesauid
Ty

Mnmsnaasafuteyannudneuismesiuin 30 au nuhifidanudladeesd
1,303 UMsDAY dloAndus uundnusasie 30 au agldranudalasienae
39,090 UV LLasLﬁ@LLﬂﬂéfﬂd’auwudﬁmmmLﬁaﬂ,aﬁhaLﬁamsaﬁﬂﬁwﬁqmuﬁ@L*ﬂu%faaas 51
AniduiEu 19,935.90 v m FsannsmiluusudgnseuaslaensAngdudeaiunails
NNgUIIsLazTImTy eliAn1sineaudeuTIiunseueANTanauie 47.82
w/m’ Baduriknunuussnmanssnnamdsnutmuatiludunsdanmstuazvedoey
fisovay 45 Andutu 17,590.50 v FeausarluBnsseunsalmunumsdeailinueens
dafleuarlotaangdnlufAsaninsihnseaundusnldundadslifaldaeudoai
nateyaveINguUIMsuaIvinaL Geelandlddnelunslimineinsas 450 umse
oy wagtilemsiiiumrwauisegiifosay 4 Andulu 1,563.60 U Tdliiifisswelunisii
AmLnsnsidmunly winnsfngatisangumgiuissdiade vilkanuidnltnelaly
ANNaUIEiiA1Sesas 10

agUldanudiiladnglunisuiulsiorasdninaudiidnw anansalduiulse
nseveIAsIiiBanAINsaeImALTouTIIKIUNTEURNASIABNNSARYE Tl sanem
AuBuTILHIUNTEUDIASIMED 47.82 W/m® tasliusendandaanulunisldszuuuiu
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o1meARnLduRY 5956.8 vl AnduszeziiatAumu (Payback Period) Wiy 1.26 U
uarluduressdanmstuagninensanunsaviinisiadagunsaimuaunisidadatesens
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adldf 450 vseideu ludrumaiinarwauts wuidauiulidismelunsuuusem
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aufdnuRndaUss lferominaudiodiuarnseukiui shliaeuidnaudantl
wolaluauauieildnfesay 6 Geogluinamifiunnsgiu ASHRAE 55 wuzi Tagaanisin
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5.2 YaLEUBMUL
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A1a819n15AUINAT OTTV fauuiulse

INFUNISN 2.1

(4, xU, xT, )+(4,xU, xAT)+( 4, x SHGC x ESRx SC)

OTTV, = (2.1)
Ai
(15x2.063x11.3)+(22.5%x2.87x5) +(22.5x0.48x 263.14) 2
OTTV,, = - 88.55 W/m
37.5
(1.1x2.063x11.1)+(1.65x 2.87x5) +(1.65x0.48x 267.41) 2
OrTV, = = 94.78 W/m
2.75
(9%2.063%10.7)+(13.5x 2.87x5) +(13.5%0.48x 256.82) 2
OTTV,, = = 91.40 W/m
2259
AMNAUNTT 2.2
OTTV; x 4,
OTTVzM (2.2)
>4
wueluaunsi 2.2)  opy - 88:35%37.5)+(94.78x2.75) +(91.40x22.5) g5 94
K5+ 2984225
Ing
U, = dudsrAvimistemanufeusiusansiuntsd (W/m?-°0)
U, = duUsgBvnstiemannufeusiniusukangzan (W/m’ ")
D, = wasnsgamniifieuvihszigamgineluiuiivasgamndaneuen (°0)
AT = wadsenmgiiiisusihsenigumnlinigluindiuazenmgiinieusn (°C)
A, = ik (m)
& Ao ) -4
A, = NUNAIBNUINTEIN (M)
e 2
4 = NUNTINHUALEENTEIN (M)
e = duusgdnsnisdaunn (Shading coefficient)
SHGC =  &uuszdnsnsanemainuiouainisdenyind Ndeauntslusauas
ESR =  ausidenindfiinason1sanemaiusourunialusiavse

aifadiu (W/m’)
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Heat Gain Through |Heat Gain Heat Gain Through Total Heat | OTTV
NANY Usziondeag | Area(m2) |Glazing by Through Glazing |Solid Areas by Goi: (v\?)a W/nt
Conduction (W) by Radiation (W) |Conduction (W) a (W/nr)
South East Elevation [Laminate Glass 22.50 322.88 2,841.91 3,164.79| 140.66
South East Solid 15.00 0.00 0.00 349.68 349.68| 23.31
South Elevation Laminate Glass 1.65 23.68 211.79 235.47| 142.71
South Solid 1.10 0.00 0.00 25.19 25.19] 22.90
South West Elevation |Laminate Glass 13.50 193.73 1,664.19 1,857.92] 137.62
South West Sold 9.00 0.00 0.00 198.67, 198.67) 22.07
SUM 62.75 5831.71] 92.94
o 1 Ql
M99 U NaN1IATUIUNAT OTTV 31NNITLNUAIIURUINTZIN
Heat Gain Heat Gain Heat Gain Through
oTTV
a N o (Ar;eza; Through Glazing | Through Glazing Solid Areas by Tgta?r: I—(is\?)t (W/m?)
AN waNIag by Conduction (W)| by Radiation (W) | Conduction (W)
South East Elevation |Laminate Glass 22.50 278.44 2,841.91 3,120.35 138.68
South East Solid 15.00 0.00 0.00 349.68 349.68| 23.31
South Elevation Laminate Glass 1.65 20.42 211.79 232.21] 140.73
South Solid 1.10 0.00 0.00 25.19 25.19] 22.90
South West Elevation |Laminate Glass 13.50 167.06 1,664.19 1,831.26] 135.65
South West Solid 9.00 0.00 0.00 198.67| 198.67]  22.07
SUM 62.75 5,757.35 91.75
o 1 a ad
13579 A NaN15ATUAUAT OTTV 3nN1sAANaNNIEIN
Heat Gain Heat Gain Heat Gain Through
AN sz iag (An:eza) Through Glazing | Through Glazing Sold Areas by T%t:.LHV?Ia)t Svmz
by Conduction (W) | by Radiation (W) Conduction (W) : (W/m%)
South East Elevation | Laminate Glass 22.50 322.88 1,184.13] 1,507.01 66.98
South East Solid 15.00 0.00 0.00 349.68 349.68/ 23.31
South Elevation Laminate Glass 1.65] 23.68 88.25] 111.92 67.83
South Solid 1.10 0.00 0.00 25.19 25.19| 22.90
South West Elevation| Laminate Glass 13.50 193.73 693.41 887.14 65.71
South West Sold 9.00 0.00 0.00 198.67 198.67, 22.07
SUM 62.75 3,079.60] 49.08
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. Heat Gain )
Heat Gain Through Heat Gain Through
AN ﬂizm‘ﬂi’ﬁ@ (Ar;eza) Glazing by GL';E‘;;Q:Y Solid Areas by T(é;t:iLHv?/E;t (‘?V.I/Tn\:z)
Conduction (W) Radiation (W) Conduction (W)

South East Elevation |Laminate Glass 22.50 322.88 1,136.76 1,459.64 64.87
South East Solid 15.00 0.00 0.00 349.68 349.68 23.31

South Elevation Laminate Glass 1.65 23.68 84.72 108.39 65.69
South Solid 1.10 0.00 0.00 25.19 25.19 22.90

South West Elevation |Laminate Glass 13.50 193.73 665.68 859.40| 63.66
South West Solid 9.00 0.00 0.00 198.67 198.67 22.07

SUM 62.75 3,000.97] 47.82

A1579 A HANTSATLIUAT OTTV 2INAISALAMURUINTZANUAZASAANANNTZAN

Heat Gain Heat Gain Heat Gain
a o v Area Through Through Through Solid |Total Heat | OTTV
NN Uszndaq | oy | Glzngby | Ghzing by Areasby | GainW) | (W/m?)
Conduction (W) | Radiation (W) | Conduction (W)
South East Elevation |Laminate Glass 22.50 278.44 1,184.13 1,462.57 65.00
South East Solid 15.00 0.00 0.00 349.68 349.68 23.31
South Elevation Laminate Glass 1.65 20.42 88.25 108.66 65.86
South Solid 1.10 0.00 0.00 25.19 25.19 22.90
South West Elevation [Laminate Glass 13.50 167.06 693.41 860.48 63.74
South West Solid 9.00 0.00 0.00 198.67 198.67 22.07
SUM 62.75 3,005.24] 47.89
N3N R Naﬂﬂiﬁﬂu%mf’i'} OTTV mnn'\iLﬁuﬂfnwmni:anLLazmsﬁmﬁ u\iLLﬂﬂ
Heat Gain Heat Gain Heat Gain
g AL ol Area Through Through Through Solid | Total Heat | OTTV
] : (m2) Glazing by Glzing by Areas by Gain W) | (W/m?)
Conduction (W) | Radiation (W) | Conduction (W)
South East Elevation |Laminate Glass 22.50 278.44 1,136.76 1,415.20 62.90
South East Sold 15.00 0.00 0.00 349.68 349.68 23.31
South Elevation Laminate Glass 1.65 20.42 84.72 105.13 63.72
South Solid 1.10 0.00 0.00 25.19 25.19 22.90
South West Elevation|Laminate Glass 13.50 167.06 665.68 832.74 61.68
South West Solid 9.00 0.00 0.00 198.67 198.67 22.07
SUM 62.75 2,926.61 46.64
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Heat Gain Heat Gain Heat Gain
a . Y Area Through Through Through Solid | Total Heat | OTTV
LULL ﬂj”mﬂja@ (m2) Glazing by Glazing by Areas by Gan W) | (W/m?)
Conduction (W)| Radiation (W) | Conduction (W)

South East Elevation |Laminate Glass 22.50 322.88 473.65 796.53 35.40
South East Solid 15.00 0.00 0.00 349.68 349.68 23.31

South Elevation Laminate Glass 1.65 23.68 35.30 58.98 35.74
South Solid 1.10 0.00 0.00 25.19 25.19 22.90

South West Elevation|Laminate Glass 13.50 193.73 277.37 471.09 34.90
South West Solid 9.00 0.00 0.00 198.67 198.67 22.07

SUM 62.75 1,900.13 30.28

o 1 Ql a o d a ld' L
M99 ¥ NANIIATUIUAT OT TV 31NNTITLNUAITUKRUINTSAN C‘lﬂWﬁﬁJLLaSC‘lﬂQa JLLAR
. Heat Gain Heat Gain
Heat Gain ) Total
NANIY szinniag Area(m2) | Through Glazing Thr_ough Through Sold Heat Gain 01'I'V2
d by Conduction (W) Glazing by Areas by w) (W/m-)
Radiation (W) | Conduction (W)

South East Elevation |Laminate Glass 22.50 278.44 473.65 752.09 33.43
South East Solid 15.00 0.00 0.00 349.68 349.68) 23.31
South Elevation Laminate Glass 1.65 20.42 35.30 55.72 33.77
South Solid 1.10 0.00 0.00 25.19 25.19| 22.90
South West Elevation |Laminate Glass 13.50 167.06 277.37 444.43 32.92
South West Solid 9.00 0.00 0.00 198.67 198.67 22.07
SUM 62.75 1,825.77 29.10
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HATDIATIENTOLAKUTINIHA IV 4 Ay
Variable Coefficient Standard Error |b/St.Er. Pl|Z|>z WTP
ALFA 1556.28466 15.887573 97.956 |  0.0000
BPRICE 0.37104571 0.00816401 45449 | 0.0000
BE4 36.4231834 2.28540702 15.937 0.0000 985
BE3 81.0020496 1.8031023 44.924 0.0000 1,105
BE2 126.039251 1.69149109 74514 0.0000 1,227
BE1 85.6565057 1.52208054 56.276 | 0.0000 1,118
BWa4 1169.482885 2.18350254 7762 | 0.0000 2,963
BW3 292.34112 210712887 138739 | 0.0000 3,294
BW2 -191.065508 1.8200375 -104.979 0.0000 3,021
BW1 -277.131043 1.99464235 -138.938 0.0000 3,253
BH4 -242.396887 1.81408504 -133.619 0.0000 2,618
BH3 1260.368809 2.13983075 121677 | 0.0000 2,667
BH2 117.6444642 1.1567769 15253 | 0.0000 2,013
BH1 1208.746691 1.95035318 107.03 | 0.0000 2,528




U

NATDILASIENVDUANINIU 30 AU

99

Variable Coefficient Standard Error B/St.Er. Pl|Z]>z WTP
ALFA -16.5167663 6.95484256 -2.375 0.0176

BPRICE -0.00520266 0.0018375 -2.831 0.0046

BE4 2.39518661 1.05384117 2.273 0.023 2,044
BE3 2.69577049 0.96831339 2.784 0.0054 2,102
BE2 1.81414046 0.80083649 2.265 0.0235 1,933
BE1 1.33545828 0.73149809 1.826 0.0679 1,841
BW4 1.63021764 0.86428423 1.886 0.0593 1,725
BW3 1.89206735 0.91778964 2.062 0.0393 1,775
BW2 1.79660735 0.87002815 2.065 0.0389 1,757
BW1 2.02596177 1.01564531 =995 0.0461 1,801
BH4 0.63336512 0.52613994 1.204 0.2287 254
BH3 0.18467179 1.03008032 0.179 0.8577 168
BH2 0.37319459 0.44952741 0.83 0.4064 204
BH1 -0.50178931 0.78870064 -0.636 0.5246 36
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Strategy of Energy for Rental Office
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mmsmaanwamum‘mswwwwﬂ 'iﬁumw Sufinszanifieanm oy nuhaunseanA e OTTV as
'lﬁmaa 49.08 Fsanasiosa 47. 19 uagn 'sﬁ AnnseniiteanUinmuiouTINuawAAT nuiiansoan
Auads OTTV asldivde 47.82 maa mﬂ‘r 48,50 FananisAnwiitld aednrannsadluibuuumaly
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ABSTRACT <™ LAN

Presently } |; found that energy saving for rental office is one of the factors that entrepreneurs
determme to rent the office. The Ministry of Energy was announced in 2009 as the minimum requirement
r ne;fgy consumption in terms of density to luminance, minimum efficiency of air conditioning and heat
\ g!er through the building envelope, etc. Reducing the heat transfer from outside into the building is
Q\ one of the ways in which a building's energy consumption can be reduced. Therefore, this research aims
to study the Overall Thermal Transfer Value (OTTV) of rental office. The study focused on the office space
for rent and collected information on various building envelope materials, including glass and solid walls,

and the direction of the building envelope that affects to the energy entering into the building, etc.

The results showed that the average of OTTV was 92.94 W/m’, which indicated that the average of

thermal transfer through the building envelope was higher than the criteria set by the Ministry of Energy.
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Therefore, building envelope should be renovated in order to reduce the incoming thermal energy. By

attaching a film on the glass to reduce heat, it was found that the average OTTV could be reduced to

49,08 W/m’, which decreased 47.19% .The installing of a venetian blind on glass window to reduce

amount of heat from sunlight can be reduced the average of OTTV to 47.82 W/m’, a decrease of 48.54%.

It is expected to be a guideline for renovating office buildings for energy saving and developing into

green buildings in the future.

Keywords: Energy conservation; Overall Thermal Transfer Value; Rental office
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