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ABSTRACT

Constructions during past decades have created environmental problems, which become unbearable in
today world society. Itis clear now that, if we can not delay or stop the increment of green house effect, major cities will
sooner be under sea level. In the past decade, “green building” concept has been introduced, with goal to promote
energy saving building. There are assessment tools such as BREEM, LEED and GB Tool that were developed to
evaluate level of green building. However, these assessment systems are not comprehensive, especially on environmental
issues. The word “sustainable building” is becoming more comprehensive, with aim to cover also quality of life, safety,
and internal and external environment. There are also more talks related to social and economic development.

The Comprehensive Assessment System for Building Environmental Efficiency (CASBEE) has been developed
and becoming popular among Asian countries. China, for example, has applied the system for the development of
Green Olympic 2008. Singapore has been applying the system to control building construction, and has been well
advanced on the management of construction waste. Japan has been developed the system to regulatory level. The
assessment system will also be used to mark value of the building in the future. Building with “Sustainable Building”
mark will be more valuable. The architect and engineers should be aware of such assessment system, and design
building to achieve high score. The same principle will be applied for the development of “Sustainable City.” SB05
Tokyo Conference in 2005 will be another international venue with goal on action for sustainability.

Building owner should understand about Building Life Cycle. Investment in real estate has increased in value
when time passed. But this belief is not always true. It has been proved that only quality building has higher value
through time. To maintain value of the building, the building owner has to renovate or upgrade building continuously.

Sustainable development has increasingly become the new direction for future commercial building
development, which includes new standard on environment, energy and safety. The CASBEE uses hypothetical
boundary to define building with assessment category “Q” as positive impact inside boundary and category “L” as
negative impact outside boundary. The value of “Q” and “L” will be used on the rating chart and will determine the level
of sustainable building.

There is also specific assessment system for Building Energy Efficiency, and Building Safety.

Building developer may find these new and coming assessment systems as adding cost to construction, and
building management. But these assessment system also differentiate quality building and provide value added.

More important, the building assessment system is the necessary measure for sustainable development.
ﬁﬁﬁ"lﬁc‘g (Keywords)

81AN9E19Ein (Sustainable Building)

nMatleziliuszAuNImTgIUeATT (Building Assessment)

Journal of Architectural Research and Studies Volume 2 2004



1. AU

4 ¥ R R .
WD aLarafInI TN N EINAUBN ATINTL
HuunsBumuaesipansganani s edam s ine
lunansaundls lunsmuiadaauning lusaudl
Corod ~ o
wanaaenslanlaaulil lneaniy uniEauaInniswun
pATTNNINENIARANISLATNITAILANAWIN IWAN-
anelugaaAsgianeay NNIuN
UANANTYUINIAULATEFNA NITWRIUN
AAWTUNITNENHNUNT 989y IINNAURIIIA-
aauluiudIANanAENIINML IAENI991ANNINE-
- Adld v v YJQ v 1
Waenn laas e ATy mIn19A NI TUATTURS
ymszuuasisyline doymsszuazin@a Toym
299871A197 INUaeady Toyninan1aenie ) aans
NINHY
TuanieNnszuaANAUAImMINAUR AN
aa _aan? a Ao ¥
wazAuNINIIaNA lanaeuaidsaunanisuay
= ¥ ¥ a o = ¥ ¥
Fenses yisznaunisedannsuningasnasluaiy
aulalunnsWmuitAseN199 10 ama AN NTBIZIAN
a Y da
UAEAIIARDNNA
lugaeiiAssgnannsn yuUsznaunisedann-
Funinedenstiundnog lnacuuasundnanniefimu
qp11e taeTANA AN LA INTIALATE IR
ADN AU AN AR RLAAIIRAAEN IananaTuiTads
Na Ay aunIRans uazlaigauuasiuilady
A lmnsWmnadaniuninaiaonudatiy
H13ENBUNNTRRINITUNTNE AIFAEABINIIL
nantrasdsanlanluawian  wszlunnazassanang
Tnuviseifuilgeenaisini enanswaniazlasullly
A o o = A = A
auArantiudud Ay a1AnsReAsTaTinIms LN
aanpaediuNRsgIuidunteniuluawAn
nauuunil nssuseAialunNseenLULLAY
nagsanAnsiueAseuinEwaswinaslate
TATININ “@1P9RiTiER” vi3 “green building” 88104-
lafinn An1e1asdiaian luifaqiiulawmuiganan
“@1ANIENEIW" 13D “sustainable building” F9ATALIARH

NINNT LAZLLNENINNNIREUNEIANTT U UIZALIR

Kecha Thirakomen

wa
Action for Sustainability

Twe 2952 Wirld Sentarnadhy Buidag
Cundersnce 10 Tebys

SB0STokyo

' ¥
Ao K

. . v
7R 1 mendrydanmnuresulszgundnaulunianig o

NI ULLLESEIUYTE “sustainable development”
walnaenaaaaiuiuan1aniIswmunteslanineson
Jd ' o d 4. o q”a

AatiunnnanlueAnd nuuf nswmuna e

Ty lulanesannnung vnlulanidennesadanieg

o q
'

a

fflAnnnuan gnvauluemnenazedlnesnsls
miﬂ?zﬁ;uluummqﬁméwﬁﬂuﬂ 1994 4
1ot CIB fiulszimeadange pupasm it Falu
i1 1997 7 waupneslud 1998 Aunasioniud 2000
uazaaalalui 2002 e luihfislarwmnluiinsszg
Tnyilaieslull 2005 Taaaziinsdszgilusiugi-
manaufisaielull 2004
nadszgadilaiannanaziigeenuuy giu-
WA Faunuannuagnuang 7 fhlanansauss
snnnaiuau Iefanuaaniamiazaiunsaisiu
wnl§imTugssnluirendndaneluifAe
o aumilsznauenens (Building Components)
* a1An9laasin (Building as a Whole)
o anmunaanlnusanenans (Site and Urban
Context)
LazazANansaLlsranTaIeliunnAnIg 9 i
peliiiAe
*  gauuszuanvduanae faau LAZIATH ANERT
(Gaps between Environmental, Social and

Economic Aspects)

Sustainable Building Assessment



' ' ' v

d mmmﬁ:u‘mwﬂ;?um@ﬂi:wu (Gaps between
the Stakeholders’ Concerns)
* ﬁ@d'ﬁﬁdiwdﬂ\iqﬁmﬂ (Gaps between the Regional
Concerns)
‘lummzﬁﬂimmimﬁﬂﬁaﬁmLﬁ}jﬁ'gjmiﬁmm
savila 'ﬂfi\‘iﬁmm@"ﬁLﬁuﬁ%;@ﬂﬁmmdﬁﬁagm:vﬁ
A lafunsmLne A suULE sl &l uua-
Tiafaznanadunfinideanianmelluemnandulng
BanANATATeaeeAnuad feasnaeuia il

FRere9N1sWRILERY 138 “sustainable city” Anmas
2. NATTIRURIDIANG
! o > ¥ Id aa
A1ANTUARSUAIAIULAILATNIATTIR uazly

! ! aa ' =3 ldl
LARNSTINUDIWNATTIIA Nﬂ@ﬂ’]’ﬂ@ﬂ‘ﬂ’]ﬂ’]ﬁ‘ﬂ@&ﬂ@ﬁu»m

AuauluuatazaNnAuLaradansuninaly Ine

dannuaandaniyan @unineimaidazinua wly
AUNAR LiBIANHA8e19 I AUMANL ALNAT 8T
= aa o ! ! 3 aa 2!
\AIEFA1NIaN13AINaNT aandlefinn Sanasilluduy
asqanalil Insenizasngds lunnaziAsgiannsn
Nyaaduninaviatilanaiiuesnanin
yanradannsunine luTaqiiudeauiug -
nwaesduning Aaziniulann Walrsegia s,
da - I A I
aAsNHANINETananaziufanan ALY AMNL-
164021919 NABLATUNIN WNAINUAININIUTS
@ o - X g ' o X
81ANIANNAZIABNT BEIANINHAMNINNDY 1HDTD
uaafiazyinn915uLly (renovate ¥se upgrade) el
o oy o v
Asnluseaunanmnazin llvnanalan
Tpadnd anansielaaulddnscasnilafay
RONANAN N YAANBIANTATARNA WAZATAaiuLe
d e v Do aX
Walfudgauan yamnaznauuInty 81A13tlsznm

Toausn Tnenfiaziinnadsudgelunyyn 5 4

Life Cycle Management of Building

® Maintain and Rise Value of Building

¢ Function, Safety, Environment, Design&Amenity, Economy

Performance required by Society

.
.
l““‘

.
.

>

A
Mainte ...-1"""| Actual Performance of building
@ nance ‘ N
= Additional Value
E - ‘,“-“
g N Initial Performance
a
Renewal
\ 4

Completion Time

=)

1l

2ap

- Journal of Architectural Research and Studies Volume 2 2004

—>
Lower Limit

2 WAANNNILIMNINANIINAITARUYBENANT



wnnnAn g 2 Wudhesnauanensisug
. aa . 4 o
TAN139993737278981A17 Tnenisdiudaneinm
yaA191A19 Tuszazusn la3sn191995nEn (mainte-

! = g Yax ' . o Y =
nance) MANT A9 MATNNTTAN (repair) MANAINUUAN
A e b4 . v
fnadfudgelvey iNeansziunmsgIuenansivaan-
ARBNLINIATFIUTIBIB1ANINGTU TRianIzeen9Es

v

NNATUNITITIRANMNLaR AR LA RILIARN

3. amsgruraslaniuaunan
Iumiﬂi:sqummmﬁﬂ%LLg'm;"\iLéw yam
‘1‘7{@%‘@’1V’TEILL@&ﬂW?WW%W@ﬁQWﬁNV]%WET wiladnan
sruudeantanniavaullluunanisaesniswmun
wundefiy ommnefe mswadsannyeelansuna
ﬁﬁumﬁmeﬁ'ummg@uiﬁﬁ@ﬂ%m Lﬁfaﬁwwﬁ@ﬂ;
mm';mmﬁﬂ@ﬂhiﬂﬂﬁigmqmuﬁ@m naufiazden-
mmfﬂﬂLﬁmf«]’mmﬂ%ﬁwmﬂﬂuimmmugwﬂ

3.1 1PINNIN9ALRIINAeN uanAsNg
dﬁﬁm‘lumiﬁﬂﬁﬁmmmﬁqﬁu wazazlszaupugnEa
”l,c;r;mﬁu uag ﬂumwmﬂ@munm@\m WGCLIER
agann mmmiwmumm@amuaaﬂﬂuuimmﬂ
ANINUEY UAZNNITANNSTIA

LN BINN IR BN AN TULILIE aE (sus-
tainable building) il g MEIN TR AL
mamuedamRumEwe luaunAn NIMTFIUTTLUNNT-
T T Ry (1ISO 14000) Lﬂuzﬁ"ﬁyagﬁmﬁ%

TiuanTlanmaseiinllluiuan1eanang

v

3.2 WIMINIINWAUBLENEHNAIU HAIIN
FUWUSAUNIATINITNIABAILIAADN  hazi]uan

£ Ao o o N
NnInsnilandaoudAnyuasiduulauianinanu
mmmslmvmumummﬂi"mﬁiuﬂ@@uu Imﬂu‘imqmi
A4 I LW@mmmw@mnwwmmu FaN9AUNNg
ﬂi:mmmmmmﬂﬂwmmu mammmqﬂmmmpﬂw

Environment

Title  BREEAM BEPAC LEED GBTool
1. Management 1. Ozone Depletion Sustainability 1. Resource Consumption
2. Health & Well Being 2. Loading from Enegy Water Efficiency 2. Environmental
Consumption Loadings
3. Energy 3. Indoor Energy & Atmosphere 3. Indoor Environment

4. Transportation

5. Water Consumption

6. Materials

7. Land Use

8. Ecology

9. Pollution

3.1 Indoor Air Quality

3.2 Visual Environment

3.3 Acoustic

Environment

Resource
Conservation

Location &
Transportation

Materials & Resources

Quality of Indoor
Environment

Innovation & Design
Process

. Service Quality

Economics

Management

Commuting Transport

N S o ¥ = !
gﬂw 3 m’mqmmmﬂﬁﬂumﬂumm@‘nmmiﬂi:mummﬂmmmﬂuumam:uu

Kecha Thirakomen

Sustainable Building Assessment




WANIU LATNNTALATNNITAINUNIIAUNTE YN

WAL

3.3 W1ATFIUNAUANNLAAE wudn

o . . e q e

wnsgunilanazidunandsziunandaenade iy

ylaananslutlszmanimuiuas Tngasinismaaanin

mwﬂmmﬁwmmm?ﬂi:ﬁfﬁﬂ zi’m%”uﬂizmﬂ”l,vm

mmmuﬂgummu@ﬂﬂmummﬂwmmfammmm,,
ANANTDANNINANE AT

4. @IAFENEY

FasrasRaunnany @u?“ﬂﬁwﬁwm LATAH
LnensfeTiunmm @mﬁauéwuﬂuumﬁﬁuLL@:Lﬂuﬁlm
ﬁu@\ﬁmm°ﬁﬁnﬁﬂﬁim°ﬁLﬁuma%u@ﬁﬁm?ﬂﬁﬁmm
éﬂixﬂ@umﬂﬁﬁﬁu Faths 197Aae TN AR
n9Eg y mzﬁﬁﬁﬂﬁlmzﬁu?{ﬁwa% WAZLIBEANN
gmmaﬁﬂumzmiLLﬂﬁuwNﬁjﬁ@ﬂmﬁLﬂuﬂ@f{ﬁLﬁm
Maluntsiadila

FapuTanifiuuaan windasslnlanidesnly
@mmmﬂu@w ‘E@ﬂmmi\mﬂiuim LLawm@ﬂimuiﬂg
mﬂmgme'luﬂimﬂlmﬂizmﬁum WNUANTENL
Fafuialan N9z3eunszaniinaInnIsENE oA
Faannsvinanenlh Aeanmide Suansenuvinly
AadefitTRuaynisunsszunnaadlansesialan s
UsgqununaninuunnAedinmsnslu 4 eanuney
m@mmmﬁ'nﬂﬂizmmz%m’lﬁmméquﬁ@ WelniAn
AU g

AN IR IHZUNENE RT3
Fhianlame enansdeiu Iefesanslulanuansesnns
”lc;‘WfJwmuﬁmﬁﬁiwummﬁuuwmyumm? e
BREEAM (Building Research Establishment Environ-
mental Assessment Method) BEPAC (Building
Environmental Performance Assessmant Criteria)
LEED (Leadership in Energy and Environment Design)
GB (Green Building) Tool Tnefivarantsdszifiu
funnAneruLng Lm'ﬁff\‘im@ﬁ‘luﬁﬁm\‘iﬁ'mmmgmﬁu

TuaunAR N1RINNTanANsdsiiuaznaneTy

- Journal of Architectural Research and Studies Volume 2 2004

Lﬂ?‘mﬁfaiumamuQumaﬁmm@ﬁwﬁuﬁwﬁ uay
r:;ﬂa‘zﬂ@mﬂa‘%;mﬁuiﬂmﬂ ANTANHUNNTUAZNNT
UssifunaTaanAfeILNIAINIAANGTT ITsAEaRy
nstaNiulunInggIl 1SO

5. n1glszilivanAs

nsUszifiuenansdefiulusyuy BREEM
BEPAC LEED GB Tool fanana fﬁx‘im@mquﬁq%@mi
Usniiulainsuynau Aeflpanunengnsiiasdarszuy
‘1‘71'm@umqunﬂgmﬁﬁm@mmuﬁ@ﬁumﬁu [N
filwinrelunylunsdszan SBo5 Alafealud 2005
ARIzUL CASBEE 1138 Comprehensive Assessment
System for Building Environmental Efficiency
findnnnsszfiulaeuuenns Usafiuddu 2 e Ae
NAANNIN (Q - Quality) wazn1ANNgE (L - Environ-
mental Loading) LLZ?'Jﬁﬁuqmﬁﬁﬁmﬁmﬁmyuﬂﬂmﬁ‘
Thgria Q msmEAn L

Fartis mma‘ﬁ'ﬁﬂmmwmmmﬂgmﬁumm-
ﬁmmmmwmmimmuum umﬂmmmﬂuumnu

49

a

@QLLQWZ\]@N @u?ﬂHW@\N’]u Uaanie AU mmmw—

anAnelenAnsTia. Slsrdnananlunnslae fay
Aandlam Q g9

Comprehensive
Assessment System for
Building Environmental Efficiency

M STRIR AT AT L

CASBEE

71 4 szuunisszifinuenmnsdaEiuuuy CASBEE

Faculty of Architecture Thammasat University




; . L Ce
7N 5 6 uaz 7 nNszuIUNIIANG 7 MAEaiuNINea

Kecha Thirakomen

armsiamauanlunelmisaanozlunine-
a7 finsdansezaesde Snmiieeiagnduanle
o fnnseenuuufliduiasiuaninuanaeningsey
naNNAUTL AL TITaTY Lﬁyﬂﬂiz‘imﬁﬁmmu flay
Fuandlaan L sin

wne Q g uazan L s fazlapndaiings
dlevinluiwunadly chart nipsgu Aazanansaszy
@zﬁummﬁmmmﬂgémﬂu ABCviesies e
sustainable building ﬁui%ﬂmzﬁummgmqqqm
feszmatulainamelsnfiuuaziunannsg il
lunnsneasnelnsanis Olympic 2008 LiemeLAWES
fuuletng Green Olympic 2008

TuRanllls wananMEUAUAILUINGAEY-
fuuan deladuiulasenisiaezneasanduanle
(construction waste recycling plan) LL@:1;ﬁﬁﬂumLﬂu
mmmﬁfr:;.a*ummgmﬂﬁﬂmumiﬂi:sﬂm’mmm‘?ﬁ
ﬁqLmyqlﬂ@zﬁﬂﬂ;ﬁﬁﬁ@m;ﬁqqﬁuﬂw unRlamntin e
fmﬂ2\1m‘[ﬂﬁ%@:umﬂiLLﬁﬁu'lumiﬂi:Ha ﬁqﬁﬂﬂ;ﬁ;—
suwsnlananidusmanann uaziluarasnidudmi
UsENALAN ) atnedenlsitlanunsnuaes lanmuon-
seudenasluania

Tudsswedijues lefinmmihanasmisdingns
(i Tnesgiulneaaaiuuazatiuayy Tnannsdn
”Lﬂ;ﬁ‘immuﬁmmimw‘mQLﬁ@ﬂﬁﬂﬁuml‘% s Tae91u
WAR particle board 8§ WATIAARIANTANNLATAR
nahupaurNAL e aauemadn wana-
Ain dndulvaeslual fnaimunszuunisneas
wudnSagUliiTiAs Tasues

AFNTULINARIINMN Q UAZNIANNTE L I
AR MUANIALANNANEININ “hypothetical boun-

dary” fgilin 8

Tunsusziiin An1snuuniaaeanislsziliv
o Xa
HAe
Q1-  dannwnasunglue1Ang
(Indoor Environment)
Q2-  AumNIsuLEnig

(Quality of Services)

Sustainable Building Assessment



ANNLIANBNTALDIANT

Q3-

(Outdoor Environment on Site)
L1-  WAIY

(Energy)
L2-  wningnnsuazdan

(Resources and Materials)
L3- ﬂﬂWWLLQﬂg'ﬂNﬂﬂﬂu'ﬂﬂtﬂﬁ\mﬂi

(Off-Site Environment)

HATAINTTUILIRUAININUNNLA RS TN Y-
qﬁwm; (radar chart) FaTuAFnTuane Ryl
saunnsasluinaelaiareniislaiud Taaviaaafun-
Wras LLmugﬁ’Luziquﬁu%Lméquﬂ P sRLsiiuugg
m'@ugﬁmumcﬁunngm m@ﬁmmlmmuqﬁwm;
@x@@nm@uqmﬂm:ma

anumdTETlafanunsnun i iuaen (plot)
m“luumugﬁmméﬂ (rating chart) &T\ﬁgﬂﬁ 10

6. sTuun1sUsTLaY

mi‘ﬂi‘mﬁuu’}m;@ﬁu@’]m?ﬁ\‘iﬁimﬂ@mLLE\VJ
= = o ¥ a o X
Ni"]ﬂ@:ﬁL‘ﬂﬂmﬂ@\?ﬂqsﬂ@ﬂ’]?ﬂ?:ﬂﬂumq[ﬂ@iﬂu

6.1 NARDNIW Q (Building Environmental
Quality and Performance)
6.1.1 Q-1 @J’]']WLL’Jﬂg'ﬂNﬂ']ﬂlu'ﬂ’]ﬂ’ﬁ
(Indoor Environment) Lﬂuﬁquﬁﬂmi‘mﬁmmn’m

mealuanang laun

N19A9LIANIAENAY (Noise and Acoustic) HIun1siansnun

m@muamzﬁu@mmﬁ'lummﬂ;@ﬁmzﬁuﬁmmzml
AuAN NNl LAZNTAINANIIZUIAA BNT A
loun

*  3xfuAes (Noise) WluNM9AILANITALALIAMTY

ey v o o o .
Wunne o ey luszaunmunzaniuaninnis

lzau
CASBEE Sustainable Building
100 = BEE=1.5 BEE=1.0
B+
B_
Q 50 4 W,
BEE=0.5
C
Unsustainable
0
0 50 100
L

gﬂﬁ 10 UAAIHANTTUTENUARIUNUANUARAIAT (rating chart)

Kecha Thirakomen

Sustainable Building Assessment



*HYPOTHETICAL BOUNDARY

Assessmggi category
as positive impact
inside the boundar‘y

Ass

as

outside the boundary

/

essmslr_l,t, category

negative impact

Resource “—
Consumption,
Embodied CO2

Emission, etc.

(Neighboring

Emission of
Air-
pollutants,

Noise, Heat

building) building)
Hypothetical .
: . Site
Enclosed Space Soil, Water-pollutants
etc. Boundary
gﬂ‘ﬁl 8 uamNIauaNNA (hypothetical boundary)
CASBEE Sustainable Building
Q2:Quality of Service
Q3:0Outdoor
Q1:Indoor
nvironment on
environment
ite
Quality
Score = ————
Load

LR1:Energy

R3:Off-site

environment

LR2:Resources and materials

gﬂﬁ 9 UAANHANTTUITINUALEILNUANITANT (radar chart)

Journal of Architectural Research and Studies Volume 2 2004

Faculty of Architecture Thammasat University




*  Anstesiuides (Sound Insulation) Lﬂumamuqu
. v Coy g
szAUNIUBINUIAENTEMINNUNNE T e ANg
* AMqALL@eN (Sound Absorption) LiknNANYLA

WinsAudsenie lun AN wNn ey

N192ANTAWNALNE (Thermal Comfort) wun1swans-

MUINNTAVLANIEALGUNN T AT luenAnsln

faglslua:ﬁuﬁ'mmmuﬁummwmﬂ%&m HAZNNTAT

AnnazennAfwaLTe

* nsAUANgU)HN (Room Temperature Control)
wWun1sRanTuINITAtLANTE ALY MM NN1e T
mmﬂﬁ;@glmxﬁu‘ﬁ'mmmuﬁmmwmﬂ%\im

A mimU@Nmm%u (Moisture Control) 11n13N\-
mimf]mimu@m:ﬁuﬂfnu%uma‘lumma‘lﬁ@g
luszdufmanzaniuaniwnislean

* gipaaerzuuliuaIniA (Type of Airconditioning
System) ilunnadenigsruudiuenniafanans
AaLAAN1azeAla A

NN MLa94914 (Lighting and lllumination) 11n139A-

A13INTALANTTALILANEI N lua A e Ty

SEAUMUNNZANTLANINAT MU LATNNIATNANIE-
v

LIARBNNA

*  N9luABIINGIA (Daylighting) LIWN1TULAS-
sssngnf Nl el ngunInaneluenans
Ao o vy v A 1a o "o
@ yluy loearsddfduiusiuuasnieuen

~ ¥ a A s ¥

uardnislauassssu el lorun1eniuga-
AU

*  A1sUeeriuuadan (Anti-Glare Measures) Lunng L
WANAINTIYNLIA 1B UNITILNIUAINAINAT
YRILE

®  32AUAINNAIN (lllumination Levels) KNN9A8 1
FEAUIDILAIAINIUNIZANLATNANNA ULAY
aariunnuasanednniu (light contrast)

° mimu@mxﬁuummw (Lighting Controllability)
HezuunnsauANLALaI NN araaniuNIs e

WATABAARBINLINITEYTNHNAIY
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ANNINEINNA (Air Quality) Hun1sANTUINIIAILAN

izﬁu@mmwmmﬂmﬂummﬂﬁ;@ﬁ;‘lmzﬁummgm
77 wazausunInRgreuTERind iUy lrenAns
L m‘imuqmméqmmﬂ (Sources Control) wunng
muqmméwmmmmﬁﬂ B UMUINNIIYLNE-
21NALAE Lmzmiﬁﬁmmﬁu?@m%l‘ﬂ@mm@
* FununnssuneaInA (Ventilation) Wunnsaaw-
@mﬂ’i‘mmmﬁxmﬂmﬂwmmxmmm‘?@m“g
®  LNWNNTAANNg (Operation Plan) tun19amanng
Lﬁfamu@uqmmwmmﬂmﬂ’lumma
6.1.2 Q - 2 AMAINAITLINT (Quality
of Service) LﬂumlqummQmmwmﬂﬁu’?ﬁmiﬁﬁ LAY

asannianaladuylaanans

ANNANNNT0 1UNN9LENIS (Service Ability)

* n19l19% (Functional and Workability) 414190
lreAslalnefdsslamulodesmunesnig
*  Anudanand (Mentality-Coziness) LuanA1snd

A A ao A
gﬂLLUU‘V]ZWEN”]N LL@zNﬂNNWﬂuwm']ﬂ\ﬁN
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ANAINY (Durability) un1sAaITaINITRRNLUL

' v 1

LAZNBAT19B1ANIT HATINAIY STangnslranud
WaNzan éwﬁ LL@ziﬁLﬂuﬂﬁixﬁUﬂﬁi@LLm“m:mmmi
L m‘a“]jmﬁ’ul,l,tiuﬁuvl,m (Earthquake Resistance)
anansntesiuarundemeannmafaunuauln
*  nspuATNEN NMTUFuLg mﬁqmﬂ%mu (Daily
Maintenance-Updating-Frequency) l;'a\m’]‘a‘
@JLLmvnmﬂ:mﬂ ﬁmﬂqmﬂ%ﬂﬁumqmu

ANERgUkaz19tiuNsla (Flexibility and Adap-

' v

tability) HIWN1TWANTUINITDONULLILAZNAATINANANT

ﬁﬁmmﬁwﬁuﬁumﬂ%ﬂm waznswasuulasann

sy

o nsdrsesiud (Space Margin) unisaaniuy
LAYNBATNIBNANT T U § 70989 TN 9T8"e -
sinluauAn

i ﬂ’]'iﬁ”li'm{i’mﬁﬂ (Floor Load Margin) tflunsaan-
LUULAEN 0631991ANST 5 N78138 919 NE-
winsiAsuulaanisls

o malasuulasnisls (Adaptability of Facilities)
1T1N1209NUULLALN 8A31981AN5T E AN E A-
wuiuﬁ“umﬂ%mu uaznsiasuuLlasaninns

£

Tau

g 12 gluuuenens
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6.1.3 Q-3 annunaanlnasaLeIAng
(Outdoor Environment on Site) Lﬂumumm@mﬂ’lw
annzuInaRNNE lUNUTATNTT HNIRIFILARINTN-
aa Ao Yo ¥ S ¥ a o ! X
dpnmaveylaainns Tneivngeianson Amaelilil

n12guainEuaviiuinIfiudInaey (Maintenance

and Creation of Ecosystem) {11N1388NWULLAZNE-

aseenAnInulineiuAsnaen MaRanIIguAaTNEI
uaTNITaYBIAY

nHan1Imenssy (Townscape and Landscape) 13

BONUULARANNTRUNITNT AN TANRUGTLAN
nianIRnsINTRNEeq

ANHUZNBINURAZIBUFTIN (Local Characteristics

' v

and Culture)Lﬂuﬂ’ﬁ‘ﬁ@’]ﬁ‘m’mﬂﬁ‘ﬂ'ﬂﬂLLlI‘LILLﬂxﬂ'ﬂZ\‘Ii"N

BNANTNADAARBINUANHIL AT ANUFTINN BT U

6.2 N1AN1TE L (Environmental Loading)
WugauzesnisUssiunansznuaesnine-
gaenAsiugnmmaesneieniasnig Taenis
eI MsnedmeenAaiunszALanLIAAEN
T uaziles agngls
621 L1 mslandan (Energy) sl
wﬁmmﬂuﬁq%@z{qﬁmLﬂuﬁuﬁumﬂ esann nsls
Wﬁqmuzﬁ;ﬁqmizﬁuixuummi%ﬂmﬁ@ﬁmum'@
Sleq mevlsznet uazsedennlanaesan nslawaay
Lﬂuﬂ@&fﬂﬁdfﬁmﬁa;wmm:wuﬁmmqummgﬂu
vaslan lnglenizennede maauanazBeunszandi
ﬁﬁmémﬂﬂﬁ'ﬁuuﬂmqﬁmmmm‘ﬂaﬂmﬂﬁmﬁﬂ—
fiAnesssnmuaslsnsmeng y mu%mgwﬂmm
anAnETulunsaselsdlivuasid ey suiy
mmiﬁ'ﬁ’lu@mﬂmzr;mLﬂumm?mﬁnﬁwﬁwm
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W2aN1INATUN IUT9289N19 N AT U Al

N132N1391ANNEIL (Building Thermal Load) 81A1T M4

Taqiiupeslaszuuliuainid  wazuindniseanuuy
5 szuvliuenmaluaudusediaunaluy Taafidads
lunisiansunsnalililae
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*  %iAa1A"g (Building Orientation) NMINTAUATIATAS
21ATA 21 89T UANHTIAUINNWAILAANTBNT

v v v

AUUATMATUAT ANTBATUN LTDIVRIBIANT
IR ALTIELAAANIAUANGIATIA

®  N19TAMNTAUANNUUIFN (Thermal Load of Win-

- X v o 4 o

dows) UFNIUNUNNTZANWUIAIE N19La8N LT

nezan nistaknluiunszan wuladadnanylunng
a9 uAINIDUAINUAILAALYNGDIATT

®*  AUUAIANT (Insulation Level of Exterior Wall and

Ao Y q o o ¥ .
Roof) 81A3NAREABINNITAANNAUILL BT UAN-
FAULATANNT LT UEL A TN HITIBIANTUAY

NAIAT

N5 MNANUAINEIINTR (Natural Energy Utilization)

neUsziduNInTgIU “lﬁzmwzﬁﬁﬁaﬁmzuuﬁmmmx

HITNEP LL@xuﬁumﬂ34zi’ﬁﬁcymmﬂ’nﬁﬁﬁiimﬁmﬁ%;

whatlss e uasiussntszneuiigndn luniseenuuy

LAYNEAIN98NANS

o M NANILAN BTN AN (Direct Utiliza-
tion of Natural Energy) 1 MsvuasasInm Rl
N199LUNLBNIARINGITHTR

o MPINENIUANNEITITN AN R (Indirect Utiliza-
tion of Natural Energy) i nglamd s seTing

N9 lINAIUAINAN

1l92@N8N1NUa9ssLLAAINTIN (Efficiency in Building

Systems) AILIBN9219UHY NNFRBNULIL NN9Ne-
79 Ta8fiaNsnnaNnNNNseeNLULIeNANSLAL UL s
neUANANIRESLANBAW 11U TLLTUASTAE R ANE-
A srutliuennnaniilsy@niam ssunlnaugs-
aonaiilsyAvanm nstmdsanunduan il seun
paupunslrenAsilssAngn  nslagunniia
Usz@ninm Taagaindsz@ndnmaessruy gunsol
wAzIEULAAINI TN UANATY Taun szuudfuenna
(HVAC system) seiiUgsUNe8IN1A (ventilation system)
séxm_u,mwﬁw (lighting system) izuuﬁ’]ﬁ’];@u (water

heating system) WazazULANA (elevator system)
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1se@nsninwnnsla (Efficient Operation)

o nsmaaeUBunTlINAY (Monitoring)
hignuaRIMsATIRERLILAL NIRRT lTwad-
o Taennumlunsfiansanie Fatanslangs
NuReAaNAIReltasenAts lumnaremny-
c;um'fammqmmﬁ@ﬁ vienladAndnluanemnsg-
wmsned uay
*  NN9LUTINIARNIT (Operational Management System)
ugauaeanizaniunislaenans Inefiansan
AN TATIET NI TULAENNITANTRNAN T A
yilvnslandseuiilss@nsnmuazauan
622 L-2 nw”l,%ﬁwmﬂmmffm (Re-
sources and Materials) Lﬂmmnw‘fwmnﬂmxﬁm@ﬁﬂm;}q
A9ULAY LLm'f;faqmﬂ”ﬂwﬁmumzﬁﬁ?unumqgm
dwmaesiiielnlann deiy nsuIMIneNIuasIan
ol azmeailulreenegansmuasnnasnisdanasiu

o A A
Lﬁmmﬂ‘lﬂ 3% 1al

141 (Water Resource)

o mndszudatin (Water Saving) tun1sWansToUn
mﬂﬁmﬂ.m:mi‘l%ﬁnfaﬂ'wgqmﬁﬁ

o msfiansatitneuaziean s e
(Utilization of Rain Water and Gray Water) 1ilunns
Fansauninndunnle vt s lon saasts
ATl lalunnst s et ndusn ol

1
o a

Japnutingiugeuinaas (Eco-Materials) Lunnsla

v '

m"wmmé@ﬁ'wmmmmmz@mm waziunnsannise

YRIVLZULATURALAE

. miﬁwmwfm@nﬁuuﬂ% (Use of Recycled Mate-
rial) Wuanmensiieant Funney Lmz’L%fj“zwﬂﬁ
Lﬁmﬂixiﬂmﬂiﬁmn%m

o molaluduta A537:TRA (Use of Wood as Natural
Materials) 9l lauasmlsznen wanannazyin
ImAnaaugAnaessssuaAnan ldeanansale
Uslamilavianua wazlunelmAnuaniazanuan

Tagazmasiinsdnn i lannainszuunislgn-
11 wazluvinansaninaesil



. ﬂﬁiﬂ')u@ﬂﬂﬂﬂ%’?ﬂ@ﬁuﬁli’m (Use of Hazardous
Materials) Lﬂuﬂﬁi‘ﬁ@’]imqLaﬂﬂlﬂ}/{@ﬁlﬁLﬂuﬁm?
fuAuanae f?@@‘ﬁ'ﬂmmﬁﬂ Lmzmﬂ%fmﬁ'
ansnsminldudsgduazinduunlelalva lud
z{quﬂizﬂ@w@ﬁmmeuamm LAEWANIA £
nslaln Talasanfisinauuas lessmeiduiie

o mslrlasassanAsiu (Reuse of Existing Ske-
leton) nafianansnlalasasenansidale vinln
AATELANNIVNANERIANTUATIANNLANANT UAL
whinslausslemiannaeaditeg

*  N1TAUANALY (Waste Disposal) Wunmgnng
QLL@f-i“mmiﬁumLmew'j“aQlunqiﬁ@m;ﬁa@ﬁmﬁi

b mwﬁmﬁmmﬂ%ms CFCs Waz Halons (Avoi-
dance of CFCs and Halons) mméwﬁ ﬁ@m‘ﬁi
vanedulalruuasyininnnz3eunsyan as
wizihlnanuagllgnswanifanaelil

623 L -3 gnmuanaauniauaniam-

N9 (Off-Site Environment) Lﬁuéquﬁlﬁﬂqmﬁﬁﬁmﬁu

Tadaf S HansEn LA UaN19LUINA DUANEUBNT 1T

TAsININATHNA T UHTBILAZIH D

HANNIENAINIA (Air Pollution)

®  JANNZNNBNIA (Emissions of Air Pollutants) 11
ma‘muau@mmwmmﬁLﬁﬂﬁﬂé@m@nmnim\i—
nie mu%&m@mmmmmmﬂL?wﬁum%ﬁ@ummﬂ

d N@ﬂ’]ﬁlxv}’]\‘iﬁ’] (Emissions of Water Pollutants) i1
mimu@m@mm‘wfhLaﬂﬁ'ﬂ@i@ﬁmﬂmnimqmi

®*  NAaN1ITURAIAL (Emissions of Soil Pollutants)
Lﬂuﬂ’]’iﬂQUQNQMﬂ’]W%’mauﬁLﬁﬂ@’mﬂ’]‘iLLWi:-

N92ANYURIANTNE

REMuAZNAULINAY (Noise and Offensive Odors) 1

NN9INANTUIHANTENUANNLALNTUNIY LATNAWILNIL
* L ReNAITUNIY (Noise Generation) wlun1sAaL-
al ! = nﬂl o 'ﬂl o
ANLAENILNIY LU LAENANNLATENANT LATRNLTL-
ANNIA LATRINLEA TN
*  nAusUNIU (Offensive Odors) Hlun1zALIANNAY
FUNIU 114 NALUTUANNURSY NAWMRUANNTEE

NAVMLUANNANTLAN
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a1 (Wind Damage) tun19WAITUINANILNLUad

TAsannsiunITlasullaseesiAneaniasinanss-

NUNNALALLINIATAL

WA9A219 (Light Damage) UN1IRANIUIRANTZNL

1991A79N19A LN A UL A9 UDIBEIRI 19N AT NA

ngEnUNNaLnULsine ey

N3AzANAINNTAY (Heat Island Effect) 1lkn13Wasoen

uansznuaeslasan1siunIsla sl asesguun
NIAAAINNITAZANAIINIDUNATHHNANIENUN AL

UFnulnaseu

7. 21ANTAYSNHNANY
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fiftaasinla wazillsraunisailuulannseyinemas-
agdmsuLlszmalng 32 uANTaY WAL
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7.1 mmmmmgﬂau (Environmental Consi-
deration) ilumsamauazliantazunaasiiternanis
gmmimﬁﬂﬁwﬁwm e mw"ﬂﬁqmuqﬁmz
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. mﬁm“lﬂ;ﬁqﬁmmﬂmammLﬁ'ﬂlﬁlﬁmmmémLf‘ju
FALLTIIUAIAIANT

o NAINNIAANNIAZANANNTLLLAUOLY LAZATL
ABUNTMIALLIFLINIFRRNANT

o AnIRATiATR9e1ANTIMIVINYAL LALANIL B
LL@QLL@@L%’W@:ﬁfJ@’]ﬂ"li‘

o mifAnzasasiannsIENUELA UATAANNTIAL
Tuszaznalng

o NANENTANIIANLA BNNTTEUNEBNNNATALIAD

A
ANANTNA

7.2 NIRTNIINIWNAURIANT (Passive Design)

o o o
L‘]juLi"N‘ll‘ﬂ\‘iﬂ’]ﬁ‘@@ﬂLLUULﬂZ‘l‘ﬂﬂ@’]ﬂ"li‘ ﬂ’]i‘“]ﬁgﬂLL‘Ll‘Ll
AIANT ﬂﬁﬁ‘iﬁLLZ\i\iﬁiﬁ‘N“ﬁﬂﬁ ﬂ’]aﬂﬂ\iﬁua’m’]m'ﬂuﬁu
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FINGRIAT NITININNUNAIANT NNTLNNUNLND 7y-

'
a

teaulagaas N199ANNTAYAINIIUBU LATNISASNE

be

o

1s2ANTAIN UUININIATNIINIANUBNAT HAAH
724 finiseysnuwaan
OTTV < 35 W/m®
o nsranLRNLLEIRANsNTTan 2 Fu T
FunanilunszaniAA LA § 8N WA TUEF9F AN
(low-E coat) ATanisadvin
o uedmFUvesiuanniale ned fusadzan
ANTAUS
RTTV < 15 W/m?
Ansdenlgenautlasiuausaulviuaen-
a1ANTazA 8 AN A lun1d B9 Ui goumgd
(thermal insulation) memm%u (vapor insulation) ey
adluauuilgaTeHansEN LN LALAaeN T
dudumse Tuinanssnunianunistesiudade
722 19 MLA9ANANNSIINTAR -
mslunnsluassssuad azaedluneliAnuansEny
Fudainisayinendswnu OTTV uae RTTV il
AEABIRANTNGINNINIZANELAY LAZNNIANATNNAN
AT A LT BITEA UAINN AN (contrast) nnsln-

LASLLILNN9RN (indirect) waznsluuaqwile
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7.2.3 NN9YANNUN
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7.3. HIMININNAUITUL (Active Design) 1
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7.3.1 szuudfuenniAuazszungaInIA

®  FTUUNIIANYBINIALIENT (Fresh Air Supply
System) unseanuuuluiszuunisatueinie
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*  NNRANBINIAAINAEUBNBIATT (Outdoor Air
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neuan faneanuANIBLAzluaveas tnelu
- - v X do o d
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Ver. 200208

The Comprehensive Assessment System for

I. DFfE (Design for Environment) Tool Buitding Environmental Efficiency

CASBEE

Assessment Sheet for Design Development stage E

{1) Project Outline *'

Euilding Name 3¢ building

Euilding Type Offices (and some shops)

Location & Climate O ity X pref. I Area

Arealzane Commercial Area Appearance, views, efc
Cormpletion 200403 (scheduled) Mumber of Floors +HF

Site Area FO00 P Structure SRC

Construction Area Xooo e Occupancy 000 persons

Grogs Floor Area 000 wE [ Annual occupancy 000 hrs/yr

2122

(2) Results of Comprehensive Assessment for Building Environmental Efficiency
(2)-1 Results by Category

Q. Building Environmental Quality & Performance =

5@—2 weight=0.35 Score; S¢= 4.0 +0.35
X Q-1 Indoor Environment Q-2 Quality of Service Q-3 Outdoor Environment on Site
we\glgza 50 / weight=0.15 , Score; Sy= 4.2 . So= 3.6 . Soe- 4.6
34 45 4.4 4z a0 35 4z 50 50 20
4 4 4
3 3 3
z 2 2
eight=0.20 1 1
Noise &  Themnal  Lighting & Air Senice  Durabilty  Flexibiliy e anE Cured
LR-7  weight=0.30 Acouslics  Comfort  llumination  Quality ability & Adaptahility ¥ 9

scape Character

LR. Reduction of Building Environmental Loadings **
Score; Sip= 3.6

2 +0.20 3

LR-1 Energy LR-Z Resources and Materials LR3 Offsite Environment
. Score; Sim=338 . Sir= 28 Sire= 4.1
5
18 25 40 50 a6 27 a0 50 50 30 40 50
4 4 4
3 3 3
2 2 2
! Building Hatural Ficiency Efficiert ! Wiater Eoo BTy ——— wind Lighting ~ Heatisland  Loadon
Thermal Energy in buiding  Operation Resource materials Offensive Damage Damage Effect Local
Load system Otdars Infr astructure
ronmental Effi
4 100 ] Q Ei
£ Q Building Enviranmental Quality & Performance
£ BEE = - . .
C=! L Building Enviranmental Loadings
B
t e
£3 = 25 % (Sg-1) - 78 = 21
E 35
5E 25 % (5-5.p)
Lo
R
. a
wao
E Q=25 x% (Sg-1) *Sp: Score of Q category
3 So=050 % Soy +0.35 % Sgz +0.15 % Sp
ﬂ=:I L=25% (5- SiR) *Bir: Score of LR category
& SR =080 % Sry +0.30 ¥ Sre +0.20 ¥ Sipe

Valuedym® Waluefperson/h Reductioniim? Reduction Rate

Energy consurmption in building operation TAm? MJipersonih Mliysm? 20

€O, emissions in building aperation ki COyine Ke-COpersoni K COfypin® 30

Water consumption iyt ri¥tpersonin rridyim?

Lifecycle CO; emission k- C Oghym? kg-COzpersonin kg-C Oghsim? 28

Lifecycle amount ofwaste disposal thim? tipersonih tholm? 40 E : ;
Lifecycle amount of resource consumption it tpersonih thlm® 45
(3)-2 Design Possess Assessment otes:

oncerned items *1: Essential assessment results are displayed in (1) and (2)
Design Stage *2: A standard building consiructed on this site is given the score af 3
1 Design by Accreditad Professional "NA" denotes that the iterm is excluded fram assessment.
Site-selection-related assessments are notincluded in DfE Tool

Construction Stage *3: Q category assesses amenity level of building's living environment.
1 Environmental Management Plans o LR category assesses reduction level in environmental load of building

L category indicates environmental load of building

*4: Assessment (3} is optional, as assessment for DfE tool has to he reratively simple.
These quantiive values are derived anly when detailed date ofthe building are
available. If possible, itis recorded anly in the design development stage and the
construction stage.

sUfl 13 Fhesneanunanstssfuanmsgne1nns

[ [ ¥ v « s
Aaat19meeuRanislssiduninsgiuetntsdenellil uansluiuununfiienis (radar chart) wazaaun (column)
WAAIAZILNTBINNIUITAWA Q-1, Q-2, Q-3, L-1, L-2, L-3 uantsnAueninAn BEE uasaniiu aniluiuaaiasluunugiduanaan

v by . .
(rating chart) vinlnanunsnszylaananmsfigniszifivey luszdu A B+ B- C1ide S (sustainable)
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493877 (infiltration) FewaqtFuannAlusas
fign wazlumiAnenniAuigns luvesialaoe
WAANAABINTA (wall or window mount ex-
haust fan) Lﬁlfalﬁmmﬂu?zgw%rm?mﬂuﬁmﬂ’m
ﬂ@z@‘wﬁﬁmlw Junsdifgnansainenferigad
@gmﬂ%ﬂiximﬂcg ﬁ’sl‘i;ﬁ air to air heat recovery
‘171IOAT unit
A5l Terminal Unit AILIANNNAzEINA TnEant
pen9E Tunsdifinnns 1 lunse iy saus
wesTiTiANuABINN I 1Ty guaneinsdnmaey
fames sruuansinngises (UPS) waat sz
ﬁfaqéﬁma‘ Wi
sla Spot Cooling Unit iaialsy&vEnmnis
Y1989 LAZTIARAINNE WILA L7
Alaslsuennie
iraaEy unisdenlieie il
sz@nsnIngs i 1l centrifugal T8 screw
wazaiin absorption ‘%\‘1 full load WA part load
ot N9a9YU PNANITILL LAzANTENLINgS
Cooling Tower Lﬂummﬁ@ﬂi‘% cooling tower ‘ﬁﬁ
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