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Abstract

This is a simulation research with an aim to improve the criteria for evaluating overall heat
transfer via the building envelope in large government office buildings in order to increase energy
efficiency. The buidling of the Department of Public Works and Town & Country Planning Office,

Rama 6 Road, was used as a case study. The research study comprised: the creation of the
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reference building model using the Visual DOE 4.1 program, adjusting the reference building to
be line with government office buildings, the use of statistical parameterization to find the average
heat transfer co-efficients via the building envelope according to the Ministerial Regulation of the
Ministry of Energy B.E. 2552, and the establishment of guidelines to increase the efficiency of
energy use of large government office buildings by improving the building envelope materials so
that they can reduce energy use by 10% from the basis of average energy use by government
office buildings. The research results suggest equations for OTTV calculations for large govern-
ment office buildings, referred to as official governmental OTTV. The equations are grouped into
two types according to the building direction. The official governmental OTTV for buildings in A
direction is 32.525 W/m? while that in B, C, D directions is 22.469 W/m’. The average coefficients
in the equation in the A direction are TDeq, AT and ESR of 6.054, 3.375, and 44.2 respectively.
Meanwhile, those in the equation in the B, C, and D directions are TDeq, AT and ESR of 6.337,
3.496 and 61.85 respectively. The reference building uses a total of 112.94 KWh/m?® per year of

electrical power energy.
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Chirarattanon tazAe (2010) OTTV = 61.40 W/m® 146.6
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OTTV31TMNT = 22.469 W/m’ (iF B C uaz D)
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Abstract

This research aims to study the development of composite board for building wall
construction. The mix proportions included 4 types of papers (pasteurized milk carton,
newspaper, kraft paper and printing papers), and waste glass fiber was used as a partial
replacement of paper at ratios of 0%, 10% and 20% by weight of paper. The physical and
mechanical properties were investigated according to TIS876-2547 and TIS878-2537. The
thermal properties of composite board specimens and simulation of the energy consumption
for air-conditioning in buildings were also studied. Test results showed that the physical

properties of composite boards made from pasteurized milk carton provided the highest quality.
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Increasing the percentage replacement of glass fiber can reduce moisture content and thickness

swelling. For the mechanical properties, the composite board made from kraft paper provided

the best performance. The composite board made from newspaper yielded the best thermal

properties and lowest energy consumption for air-conditioning in the building which can save the

energy cost per year by 8.28% compared to masonry walls.

ANEATY (Keywords): LLiuilsznas (Composite Board), nszaneninaeld (Waste Paper), ldilauno

waeld (Waste Glass Fiber), AtwaNUANIAN18NN (Physical Properties), AMaNLIANIING

(Mechanical Properties), ﬂqm@xﬁﬁmﬂmm;ﬂu (Thermal Properties)
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Abstract

Nowadays, glass is increasingly popular as a material for building facade. The transparent
glass is utilized to show outside views and to make a building look contemporary; however,
solar heat can radiate through t he glass, increasing an overall cooling load of the building.
Thus, the glass has been developed in an effort to reduce the heat radiation and cooling load
of the building, consequently. The ceramic fritted glass is able to decrease the heat more
effectively than is the clear glass. The purpose of this study is to take a closely look at heat

transmitted efficiency of various fritted glass patterns, affecting building energy consumption.
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To find the appropriate glass pattern used for building facade, the clear glass is compared with

a Low-E glass. This study has been done using eQUEST 3.64, a simulated energy consuming

program, and Dialux 4.10, a lighting simulation software. The result from this study is that

using the ceramic fritted glass saves energy more than clear glass, but less than Low-E glass.

Moreover it is shorter payback period than Low-E glass. Therefore using the ceramic fritted

glass is worthy for investment.

ANdNATY (Keywords): NszantAdaLATeLisnin (Ceramic Fritted Glass), @1A13811N9U (Office

Building), wasinuszuulfuannia (Cooling Energy), Use@nsn w (Performance)
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Abstract

The purpose of this research is to study and plans the LED bulbs position to provide
the maximum potential of light source for open plan offices. The study compared 3 different
arrangements of LED lamps by using AGI32 software to measure the level of brightness in
every 0.5x0.5 m grid. The independent variable in this experiment is the width and length of
the room. There are 3 different width and length of the room. Also, every room has the height
of 3 m. To estimate the expense, these factors such as the type of bulbs, light planning, the
arrangement of lamps, the number of bulbs in lamp and the type of installment of lamp have

to be included. Then, it is crucial to analysis time taken to pay back the investment. The result
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of this study shown LEDs fluorescence bulbs used 21.5 Watt of light energy less than the

old fluorescence bulbs. Even though, LED bulbs are expensive replacement but it is a good

long-term investment as provide high of return and significant reduce of electricity bills.

AdNATY (Keywords): vaanangaaisdmuALeads (LEDs Fluorescent Lamp), 81AN3AN1INNY

WULFRAMN9UT93 (Open Plan Office), mﬁmcmizuml,mﬂizﬁwﬁ (Lighting Design), 92aZ10a1A1

7NU (Pay Back Period)
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Abstract

This paper presents the opening designs to increase the ventilation and decrease the
heat accumulated within the factory building. The study is divided into 2 parts; the testing of
current ventilation system and determining the most efficient way of increasing the ventilation

of factory building. The research carries out simulation using FLUENT 13.0, a Computational
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Fluid Dynamics program to investigate average temperature within the building at different
heights: 1.2, 4.0, 8.0, and 10.0 meters. The independent variables includes roof shapes,
positions of air flow openings, and louver types. The results showed that the roof should have
ventilation opening and built with appropriate angle of slope, not too low, which will help
decrease the heat that appear under the roof by buoyancy force and the movement of air that
cased by low air pressure. The position of ventilation opening locating on the upper part of
the wall and also at the highest part help decrease the accumulation of heat under the roof.
The type of the ventilation channel shows little effect on the temperature distribution and result
in similar movement of air. Recirculation of air found in every experiments returns back into the
building and increases the accumulated heat within. The appropriate size of ventilation channel
according to the building proportion is required. The lack of air flow and will generate warm air
accumulating within the leeward of the building, which also decreases the efficiency of
ventilation. The results from this research can be use as a guideline for designing the factory

building which using natural ventilation.
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(Natural Ventilation), ANTauluenAng (Heat in Building), bu3anNn17aaniUl (Design Guidelines),
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Dynamics)
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Abstract

This research analyzed the carbon emission in the process of building demolition and
collected data by questionnaire from contractors on they demolish the building. The residential
building and office building used as the reference case in this study. The results indicate that
the process of house demolition has carbon emissions equal to 3,877.66 KgCO,e or 14.69
KgCO,e/m? and the process of building demolition of office building has carbon emissions equal
to 44,469.04 kgCO,e or 3.91 KgCO,e/m2. It can be summarized that Metal and non-metal
materials include brick and concrete is most the source of carbon emissions in the process
of building demolition. So Building design that is friendly to the environment by using recuse

materials such as wood, etc.

Ad1ATY (Keywords): N178081a7A17 (Greenhouse Gas Emission), N17¥11a1281AN (Carbon
Emission), N7Uaasansuat (Demolition Process)
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Abstract

This article proposes the design guidelines of applying thermal mass concept for
reducing cooling energy in office buildings. The energy conservation can be achieved by two
important properties of the thermal mass materials which are time lag effect and heat capacity.
This research is to conserve the cooling energy by using the thermal mass and window-to-wall-
ratios. The thermal mass is divided into envelope and floor thermal mass. The experiments is
simulated through a computer program called eQUEST 3.64 to obtain the cooling energy. The
results show that, in addition to the heat capacity of the thermal mass, other factors (i.e., heat

transfer coefficient and window-to-wall-ratio) are also important. The efficiency of cooling
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energy conservation can be significantly improved by using the envelope and floor thermal
mass (the heat capacity weight and density of thermal mass should be optimal.) with a
suitable window-to-wall-ratio. Furthermore, other practical designs with the thermal mass design
in the first experiment can improve energy efficiency. The outcome of this research can be
applied to the selection of the thermal mass materials in various parts of the buildings with the
suitable window-to-wall-ratios. Moreover, it can be used in both new and renovated buildings

in order to reduce the energy consumption in the office buildings.

ANRNATY (Keywords): 98NN (Thermal Mass), Wadauliuainia (Cooling Energy),
ansdauNuNteLllafentieanans (Window-to Wall Ratio), 81A13@11N911 (Office Building),
NM9UTENEANAIU (Energy Conservation)

[

1. NNIWAZAIMNFALY nsundeguu) ey

@

o o oa fadgaadNanuunInlsznaunae
iasannifyuiiinaduluenans A

. . D . - v ANHUUILLY ANNULNITDIVEALAZATAIINA
ANUNIUNLINATEIUTURINTAR N9 LD e |

- o - v o AoNTEuTIRITaAnNY 7 laadaniianany
WAL ungIlugaananisldiueias Ae A L ¢

. . ananaolunmsinifiuanufeufiaeasiludian
F3919a1 8:00 — 18:00 1. IAeanILLuTI9AN u g

e L ow o - HIRDUNANNNINWASAZYN IAAABNENANIT
nanvdudaiiugoaaNanmginiauanga g

o 4 e . y o o wiaamiiganman (time lag effect) T99za13190
Ngm trFasliuainiAfazinisldnasanunga (time lag effect)

o . v AaunainisAaanufauiiazanliluian
Ngn (peak cooling load) palddns (Lam, .

o o WranieluaiAisaanlyludaanainasnig
Danny & Cheung, 2003) 99D HINNTAANAIY a

R NP TE VR TFuenans wazasanafeudauvilenntyl
LATRNLTURINIANYANEREATEN LAZLUING

 dar = a = y meauane1ms lunanssiudnadaniisiaan
uiandlszansnan Ae nslduaagmumnin :

{ o 4 anansolunmsiniAuanufauiisazduian
8117 (thermal mass) AL uuuIn 9 NaIn1Tn 3

v N NIRDUUNINLDE WANITLADN T NIADDUNN N
witlyuniieauls 1fiesannniseanuuy 3 s

« = & tuarilaafiuanzan e ardedduninvie
asiaqiiuiinisaaniuuNagUnnill 3

Tasnull A liaIN1T0aANAIIULATEY
15uannls 18-20 % (Balaras, 1996)

NNZANVN LA NTAUANNANEUBNEINITD
Hudngnieluenasliviudvinliiasaliy

AINNAFAITNANIWNDIANITALANNTBUN )
o Qi ~ 1.1 mailszasAanisIas
WA e luN U Gatse@nsainaednag JUsEd

on e . 1. ANEIUTHNIILAZTUAIRINAA
gunnintdunniandiadaglunisiniiy

ANTABLALNITUUIMURLINTFEINILAIN g iimnzaiteanmslindsoily

N I o v Lo nnsUsuaInIAN 8l uaIANTENINIIU
Founaznudngetmsiudils saunsdan



IAsansdszaudannig Uszantl 2556

Built Environment Research Associates Associates Conference, BERAC 4, 2013

a & o | & A a '
2. FATILNBAITNFIUNUNTRTIARS
NUNNTIDIANTINRAANAINLLTUAINARN
o ¥ A 1% o |
FIRAMNFAUNE BT N9HT L Fan g

a a o a o
2. 'VII]‘]:IQLL@SLLU’)F]’}']NFWWILHEI')‘II@Q

2.1 NIRDUUNIN
asAtlsznavdAyLenagunIwly
nIANLALANNTBU ﬂzﬁu@gﬁuﬂ?mmm@
FanuazANANqANNTaUTeITag ENTanNIa
UNNINAUTHIUNIALATAINGINTTO LU
NN9AANNTBUGIAINAINITLUNITANLAL
ANNFaUaznAN U AR iU
NATBIANNANNITOIUNNTANALAINY
SaufinnazvinliiAnansnanisminaniien
ANNTBU (time lag effect) Ardu uiludees
nstlszndandsnuaziinduannuansilade
i AndutlszAnannsinanafausesian

2.2 NIRDUNMNWALNITANLNAIINTDY
221 @nswanivaamidzanniuteu
nstemANNTauruLlaeanatansly
Tausn gouundntlanglulazniguanazi
A illensavanaznieanlFFunisus
Fe@anensenindvinligvnfigiuien -
leflanuunnsneryndngunginiaenas
meguaniungluasiinnsangnANT ey
faesnnhanuieu iegumgintienas
Lﬁuzgﬁuﬁ@ﬂ 7 TuanansduauiemagLing
UNNHNINBIANTAZ g HNEUen
wazonemANTawdgnieluenAsatng
19 iflasannnsiniiuaaafeuresng
guvinm antuilagunpiniauanana
Goo 7 lugsanafu Anufeudiazanlily
nrauanAsfazgninamdngmsludiunil

a

LAZANTWUIAA NN UBNBIANTNN YN
ANNINBNAIUNTS AINNITALLNANNT DL
FINAIT LTUNINDNENANITUUILNL L

ANFaY (time lag effect) AnuTauarliing

ANANTIINIUA YN8 aAN1TENNTUTURNNA
wazgmuunaNelu

2.3 vsaEingI9a9

N199A8289 Lam, C. J. waz Danny, H.
W. (2003) WU mmﬁmma@mumﬂmﬂ%
wadannfsnniuanafeuliiueias
(fabric energy storage technique) A&@141T0
TogapnaaanunIsliuanniale 17 - 20 %

wanantudeiithdaiidndny Ae A1 U
1037an Aoyl UsEAnTna (2543) vinnns
nadaudszansninlunislinasarudsu
anmAresriianagumnn lnailadediala
Aa A U uaY UMinaedwiianazainnig
VaaestTiudn Tadefidenaiunisannisznng
yhanafunniigaie A U 1e9iag wazi
winaaeniesild esanuisifim U sinay
Hszansnnlunistleasiuanuieulsies
anfauazoemduazeenlalusnad
139n90

aa o

3. sziilaulaias

nudTeiiiunulsadmanedos
ldsunsnAaNiaumas (computer simulation)
lag nsAnenaglillsunsa eQUEST (Hunan
Tunteans

3.1 msmvuaguilslunisias
o v = a a
pandsAulunisAnE=UT i uLaz e
NIRRUMMINTMETaN TunIneaedl Ae

103



104

msdsegnaldunaguinnmniianiseuinsnaanuluaiasdinnuden

B30 ENNALATES Uaz Ag. ARTRI JleanAuS

TUATBINIAGUUNINNTBLBIANT AINUUN
WUUNIARUNNIN AN NVUN LU LA UBNANS

dethinasiandiamzinsidenliian
NIRRUNNINAINITOLABN UL LLTARNIA
gmnmnsaue1Ala 3 guluuy Teun wila
ABUNTA WINNBET waTnivAaUNTAtARY
At laeazilaAn U 0.87 Btuh f* F, 0.74
Btu/h f* F uaz 0.10 Btu/h f F mnua1au
AMUARIIEVLA 10 cm. Wi i nefis
ANEVILLULAIUATII 20 — 500 Io/ft° Ta9ay
20 Io/ft* 793Elu 25 199 mmzﬁgmmuﬁummi
TEFRuABUNTAMUY 10 om. (Rasat1ufan
ANEVILLULAIUA 20 — 300 Ib/fe 3931w 15

TN

Auideailasemisarnis
fawlslunnsAnenansnaiuidesiln
Refufinliannns (WWR) Ninafanisznis
NAuLEn azinisanmoulssannunng
NARBITAANIARNNIN LAtdN1TAILAN
fowlsatdanszanazi@anldnszanaiuiue
ATgq1un 3 mm. + 3 mm. G9TEnINe WWR
100, 80, 60 lUN1INAREI WWR 28NAa8IT9a
ﬁum@ﬂqmumwmaummwmzﬁummi

3.2 mshAsizidaya
lunismesesfnEawIn 180 wazaeg
gUMNNTITHARNNTENTYANNLEY {3
aghnsidayandsiuania Waeding
WagusdauazAM AN LU M
n1auaIATuariueIAs wazifleldvisans
douganny lnsazAes ] ANAENILILLY
UVBIER)
nsnanesdnEiuiidedlasefiug

wTeNANTIEINRBNNTZ N IR AL
Airsidayandsnulivainia el
wisudnsdouiuiiteniasofuiing
anans efinnsnfasurfiauazanntesng
goumnngaNdae ieAnmsavEnInnns
Usgnéiandsanudeldfoniunsagumnin

4. NANITNANBY

AINNITNARBINIAGUNNINNTO L
BIANTUAZTY WL NFLANITNIRGUNIN
= o v a o Y o

nxnvisetieaiullazyinlildwasnugs nas
Wwanldiimanzanaziadaantiaiunos
HIUNNINANBLUNNE TUNTNARBIVNARANAR
NIREUUNINNUABUNTANHAIAINIULLY
M 20 - 500 Io/ft® LHaldsaniuNIagMNIN

De

NURBUNTATNMNzaN ToNaAagUR 1

81.50

=3
=]
n
o

tn
e

sl TARBRITTIWAT (KWh)

@
b
=
|
|
|

77.50
&8 2 3 5 2 & 2 g

40
380

L ||.5;"\.AL'J ‘|L‘,‘ )
UM 1 AIAHTUNILUUNIARIUUNINNTBLBANTT
WA

winlsdniednasldunagumannug
WINNEAN NIaRUNNINNUIARUNTANH
ANNULNLLL 140 b/t axdlldnasnutios
gn lnaninegguazHtisnaunnlaraae
uazldanuvuiniiy 120 b/ uay 20 o/t
o o vy = =1 o ¥
muaay vnlilesvraninnintiazyinlild
WANUNNNTUE DY 7 LU



IAsansdszaudannig Uszantl 2556

Built Environment Research Associates Associates Conference, BERAC 4, 2013

600

— AR

nifsuFLaInTA (kwn)

— RO TSN

— AR TGN

Tl

gin 2 nisldnasnuliueanidlu 1 du

a3l 2 nnalfaunagnmnndides
Wuldaginliinsldndsanuludoainaga
\asannaanaunrolunisyaaiaum
AnFauaziinge aTleviudl uatlduea
guannnaniiulasvinlildnaaanulugos
nadlelFaugannn ilasainaanaieuiign
azanly dreeanldlivasludasilafinnld
NueAs Deudlugistngazainisonuag
pnFauldlanninn nsldnasnulugo
Fusuigavililindanusanannndiaiaang
guvnndasiifitasiudesdiianndt ua
pandanuiiauiAesian melduaagumnan
AumsnzantaudaldndsnuFusuiannnd
waaguuvn et uililesaniianumanzas
UFanaaanfeuiiazanasfivaandiung
UUNINHIN wagluTetnaiaNTaNUa
pFaulliitui deflaanaunnsnaiusng
gummwiianniAuly Weadnianiity

ludauaasuoaguuniniuladiag
denlduiafiianagaumainannivinlsinia
nadenldfuiifisagnmnmiasazaanan
Usgndiandanuldaiiga dasannlaifinns
AnAauaN WLInABNNNBUaNAd i AN
sufhilunsinifiuanafauiemenanuiou
aonlunamaanislinu dagiil 3

8250

)
E
]
H
£
H

@
tn
o

8050

wirsamalfi

TBE0 | =
7750

20 40 60 B0 100 120 140 160 160 200 220 240 260 280 300
AT (L)

U7 3 ANANVUILUUNIR UL Z AN

4.1 iladgau g MNLITBINUNIAUUNIN
AangUh 1 uaz 3 Winldan wilineds
A U pnarilspneunsmasinisldanasny

° '

Aanndnusgtuuuwualdnazldluiianig
Weariu asanan U fisnnndiazyinliuna
g ndilseansnnlunisilasiuansieu
Yoendn ANFausNNTaNedneantaly
fRsTfandn uaznlsfing U aandnas
axnsnanIAreeNtaginwliiiaadls
Tunsnaaesindefifilsz@ansninlunng
Uszudiandsnuldfifign Ae aeuniatlaiia
ANETU WIRNBET UWATNINABUNTARINAAL
naRnmsauIurn R stlasiua st aufiaz
dhgenenaneundn uaznsinssauudai
I¥anAn U raawtleadldannandas e il
FRnsauavAdlisiufaddmifiiuoee

LUUNNHIN

@
v
=

fladefiddnfian Ae nrandAsdIL
Aufideauilnsonuiniietaisazyinlian
wasuldetratalauninfigaiiasan
WunsanlFanuannsieudidiudnnieges
Hlplpemse anvadailumsiniuiifinre il
nanguun nlifundudndaausnisan
fnsndauiuiiteuilanefufingeananraz
ylFRuAnIaUeN AN TN Wd iYL Aavinley
Fadldnilefiiuaagnmninanniusalysag

105



106

msdsegnaldunaguinnmniianiseuinsnaanuluaiasdinnuden

B30 ENNALATES Uaz Ag. ARTRI JleanAuS

5. daggilainnisnaaasuasialaua Ll
5.1 4adgiannisAnmaag

1) NNQUUNINNTOLANANTTLINNNE
anazdasiinnnnqannufeudiliannvietas
il Ineqeilvanzaniigrazuananaiuean
umaaunneessaagunmiuiidenls

2) anaguvn LT zanliegg
aganifu 60 b/ Liasainiuanaslad
arnanilusiasiniuannieugs inezladls
ANNAGNINUIARBNNNEUBN NITATANAINN
Yousnsiuenaizazitliaudomasny
ma@msﬁaﬁumrﬁuﬁlﬂm waziladeAn U ay
aidanaiuiuenens

3) winflanusiudeadaniudis
NangUMANANN ATzl TN a
NARRUMANTINNTUA azanansaLlsendn
wawulganInsdenlduiinaagumamn
Yot ilasnnuiiaytaailasiuanuiauiiay
Hudnnngluanmsuazaziniiuanaieuly
TutwihliauAamasnudfuemanniu

4 ma@enldntisifien U Salasasi
7 1ilesanmannfauazdiemdieenlily
dnafdndraziflunisiianlszdnininnns
Usendanas Ul U oA gInIn. was
f96111T0AATUIAYBINTINIA D UUN NIV
AamULRanadlFandae

5) nsanIUN AR Lol as e AU
HilsprsaziiunisaanasaulFuainials
Afgalunn 7 Jan
5.2 YalAUBULY

Tumaneaesilalléfnigddionna
gruvnnnneludu fedananeandany
dfueinia wu gluuumilannelu viamedn
wailnesuazgtuuunisdndeanans sania
NIRGOUUNINTBINGIANBIANT

References

TyoiA WANWALUWGS. (2553). N19ANEI
Jaguazenriaautedanawuiingg
mmﬂﬁﬂmmmmfﬁwﬁwm?u@7miw77
p7Ae. AnanGnusUTyyamtudie,
ﬂm%ﬂﬂWﬁME}ﬂiﬁ‘Nﬂ’]@ﬁ]ﬁ?LL@Sﬂ’]?ﬁ\‘iLﬁ’ﬂxﬁ,
NNANENARYFITNAERS,

Aoy Us¥dmsnana. (2543). MNWATDINIA
A7 WRMELeNTIRAeaNIZINALILLAS
ﬁ?iZﬂ??ﬂfU@’)ﬂ’?ﬁzZJH??@@HLLUU@W)’I?.
AnendnusFyyraviudia, Auzann-
IInanssuAans, PAINTINMNINENAL,

ASHRAE. ASHRAE Handbook. (2007). Funda
mentals, Chapter 1. Atlanta, GA: The
American Society of Heating, Refriga-
rating and Air-Conditioning Engineers.

Balaras, C. A. (1996). The role of thermal
mass on the cooling load of buildings. An
overview of computational methods.
Energy and Buildings, 24, 1-10.

Moore, F. (1993). Environmental control
systems: heating cooling lighting.
Singapore: McGraw-Hill.

Braun, E. J., Montgomery, W. K., & Chaturvedi,
N. (2001). Evaluating the performance of
building thermal mass control strategies.
HVAC & Research, 7, 1-14.

Lam, J. C., Danny, H. W., & Cheung, S. O.
(2003). An analysis of electricity end-use in
air- conditioned office buildings in Hong Kong.
Building and Environment, 38, 493-498.

Yang, L. & Li, Y. (2008). Cooling load reduction
by using thermal mass and night ventilation.
Energy and Buildings, 40, 2052-2058.



U5 RANBNINATT WA UTDIDIATISTRIUNY
LNANNIT I UUANUNNGZANTDINUIDIANTATNNA
The Energy Performances of Glazing Area Allocation on

Office Building Facades with Different Orientations

MalaAvs ASATARTRAWN' WAz Ag. AR AlsANNUE

Phanitphat Sirisawadwattana' and Jatuwat Varodompun, Ph.D.?

AMzANNTIRaNITUANERTUAZNNTRATRY NMNANENABFITUANERT

E-mail: phanitphat.ung@gmail.com’, viatuwat@umich.edu®

uNAnga
qmﬁ%ﬁ%‘qﬁ*?mqﬂismﬁtﬁfaﬁﬂmﬂizaw%mwmﬂ‘ﬁ"wﬁqmwﬂmmma‘z{ﬂﬁmmlﬁ@ﬁ
ANHANRLS S UTinsTanuasiirueanszan Tnsutamaveassesandiiu 2 dauman 1 AB
dnuusniflunsAnenaninasenisimusinuiinszanmufia fsaudsiidiAie sasdauiui
nszan (WWR) Graus WWR 80% - WWR 20% Snnsrnmuaitusiingzan saws 90% - 10% luusias
fAnnsresdndoueans 1:1 1:1.3 1:1.7 uas 1:3 tanFoudfiaunislindanuset] doufiaes
HunsfneniiaaansinamanuEauriunszan ImﬂﬂﬁiLﬂgﬂu@mNNﬂﬁﬂizﬁﬂLL@::ﬂ’liaﬁ][;ly/\‘i
wHatlawmn lun1eaadlinisanaadlunaniullsunsy eQUEST 3.64 wazidaaninaNmedd
ﬁuﬁﬂimﬂlunﬂﬁmmwﬁq AnHaNINAaesLansliiuinnsimuaiuiinszanuunalunly
Prlafianils 1o WWR Heuas azfiuusldunsldndsnudeandinsivuaiuiingzanyindiu
N7 Eﬂﬁy'qnﬁﬂﬂﬁﬂu@mmﬁﬁmmﬂmmm@w%wmmﬁyuﬁ'mmﬂﬁmm:f?u@faﬂvléfﬁﬂdﬁﬁvﬂﬁ?f
m@ﬁiﬁmmmﬁﬁﬁﬁmmmﬁwmmﬁmwi’mqﬁmmmﬂmamm Lﬁ@ﬁ%ﬁﬂﬂﬂisgﬂﬁﬂ%ﬂu
wamndluniseanuuLnsaLenAsL el saninnseanuuuiidasiadnuisminaates

o v v
ﬂUNﬂ’]WLLQﬂZ\]@NVLﬁ]

Abstract

The modern technology of construction leads to the change in office building facades
to be more sophisticated and variety. The glass is used as a main element of building facades
which result in high air-conditioning energy usage. One solution to reduce energy consumption
is to design the glazing area of building to conform with building orientation and proportion.
The objective of this research is to study the energy performances when the combination of

glazing area and glazing orientations changed. There are two main sections in this study; the
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first one aims at the impact of variables, including window to wall ratios (WWR), ranged from
WWR 80% to WWR 20%. The glazing area allocation from 90% to 10% in each orientations
and building proportions 1:1, 1:1.3, 1:1.7 and 1:3. Energy consumption per year will be used
as a comparison. The second part focuses on reducing heat transfers through glass by chang-
ing glass property and using shading devices. Simulation model by eQUEST_3.64 was employed
for this study with an assumption that each building side must have glass. The research finding
revealed that having larger glazing area on one orientation in low WWR can reduce energy
consumption than having equal glazing area in all orientation. The result of this research can
not only improve knowledge of architecture that applies to preliminary facades design, but

also alternate design solution with specific sites.

ANd1ATY (Keywords): 81A13811N901 (Office Building), #1AN1Y (Orientation), @nda1aiAng
(Building Proportion), 8R3N@auNUNNIzanfantiaaang (Window to Wall Ratio: WWR), N131191ue
NuNnszan (Glazing Area Allocation)
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Building type Office
Total building area 58,590 sg.m.
Total occupied area 45,960 sg.m.
Building height 30 stories
Floor o floor 3.96 m.
Roof type Concrete Slab
WA | ty e Aluminium Cladding
Glass type Green Tint Laminated
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Abstract

This research aims to study guideline the energy conservation of office buildings owing
to the economic growth and development in Thailand. This led to an increasing quantity of
office buildings. Moreover, monitoring of statistics on energy use in buildings show about the
various offices tend to use high energy when compared with other building types. It can cause
an increase in domestic consumption, but the office building is in use at the time of the 8.00
a.m. to 5.00 p.m. during daylight time, which is sufficient of daylight to use in the building as
a result of a study in building design conjunction with daylight-dimming system. By using
simulation model buildings and adjust the default variables to determine the lighting energy
conjunction with air conditioning energy. The results can guide the building design and

installation of daylight-dimming system in optimum performance.
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