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49054215 : MAJOR : ARCHITECTURE
KEY WORD: BUILDING ASSESSMENT FORM, ENERGY SAVING BUILDING,
ENVIRONMENTAL FRIENDLY BUILDING, SCHEMATIC DESIGN, GREEN
BUILDING
UNGKANA  SIRIWANSILP : GUIDELINES FOR DEVELOPING ENERGY AND
ENVIRONMENTAL ASSESSMENT FORM FOR BUILDINGS DURING SCHEMATIC DESIGN.
THESIS ADVISOR: ASST. PROF. PRECHAYA MAHATTANATAWE, Ph.D. 175 pp.

The objective of this research is to develop an energy and environmental
assessment form for office buildings. The form is intended to use during schematic design
process whereas most other forms are used after building construction process.
Disadvantage of assessing completed buildings is that improving performances of the
buildings is more difficult and increases construction cost.

The research process started with studying and analyzing data related to energy
and environmental assessment form in order to develop guidelines for setting up the form.
The form was established, tested, and revised.

The form aims to use as a tool for assessing which one of the schematic designs
has the best tendency to be a green building. Target users are architects. The form should
enable the users to assess their design easily and quickly.

The content of the assessment form includes 6 topics: 1) site and off-site
environment, 2) energy and pollution, 3) renewable energy and management, 4) water,
resources and material, 5) indoor environment quality, and 6) innovation in design.

The form was tested by architects to assess their schematic designs. Testing
results showed that some questions were difficult to understand and form formats were
complicated to fill in. However, the architects revealed that the form helped them to better
understanding about factors related to green building and guided them how to develop their
building designs. The results from testing process were used to revise the form.

Recommendations for further study are the form should be tested with more case
studies in order to see clearly the problems of using the form and weighting factors for each

topic should be assigned according to energy and environmental impact.

Department of Architecture Graduate School, Silpakorn University Academic Year 2008
Student's signature ..........ccccccee i

Thesis Advisor's signature ...........cccooccieeiiiieeeenne
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9 [ A =~ Ay a [ =
15) M3 ldnasnunaununsomsuiunsossuma lulaglueuinn
16) MINIWANNMITVT InANGINULAzNITUaveueudeund0InT 15U

9 Y Y Y

Y o = o Y o o @ o A = Y o
M3 13 uazmi‘wyunﬂuuﬂ% ey msthiariude vazlszuusenurams [Enaeau

(% k4
4. anymzm{lmmmms

[ a o a o 1<
ﬁﬂ“l%lﬂwWi]@]ﬂiﬁJﬂ"lﬁ(l%\ﬂuﬂ"lﬂ"lﬁ HAZNTAUHUIIUIANITDIAT 1Y

Hadednnilitonilanadina lasassnens lgwasnulueins

K. Yeang, The ecological (or green) approach to design (n.p.: PLEA’99 Conference, 1999), 1-6.
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3. MAVTHABUVBINITBONUUY (Design Process and Organization) HasUd UIVAVYDINY
YIWVVI
= 9 a [ [ uszl o & 9 = =2
msAnyINIMaulsziiveas Tugwuuieiu suiludesdnyid
] Y
N5ZUIUNTOONUUVDIATT INOHIVOUIYAUBINTUOBNLUUTNUUVT NIUAY 50 Schematic
. A o S A A
Design tierhwilunseuveuiiomvowvisziiiuae
<3| A ll o a
nszurumMsoenuuuudnilasnssuiunuiseudrsgunniazduden 5u
Y
o ' < 1
awamsadllsunsuauanudesnisveudiveserns liluunueias wazligzinsa
A J an o A Y 9 @ ds’ =
pnsiiilu 3 4@ lunszuraumshauie Idaeandowaziizaunugduuvveuiienui

1 Y]

Y 1
anyazaniuesn llmuyianueenuuutiug® Fsenmsduandeyauaziendisgile

)}

a a v JdIsY a =® a
aninvesamanaorindeny lunszusuigliun “1deFuredsveviwanisuinianig
a = an/ £ vy
INFnazIuaeuvesnuanaenssudilsznouale

(4 9
1. OUMIANEITHABUABUNITOONUUY (Pre-Design Stage) Uunoulussoy
A 9y A a o = v o = .
SuaungordidniinisAner Ysenouaie n13A1UAT1I9a2100a 1ATINS (Project
Programming) M39A1111A5INTITUAU (Project Inception) A1 1Y0YANT 1491A15910gNA
(Program Requirement) 3011904a0619A317 Briefing Stage ajlaiulnsimsiveldgna
Y
o o 1 1 I
gunsamruadnyazms Iauemsuaza l¥1eTasemsidesdu msanwianuduly1d
o o J . . (%
¥991A59015 (Feasibility Study) nifinmuaingiszasn (Objective) v031nTans l1dFaau
= A A = v v vq ¥ = A da
AnyunuaNdIAINABIMIvoUTIveIIMTHad IFdos Anyidn mnAIlaTINg TIAnaY
a I 4 a I a
szvuasisydIna Ansananuiuld1disesngvune AnsananudullIdniemstu
M51siiusmAnea319e1A1596194A3 17 NMIIATI18aLIBAN1T0OALUD Design Program
A < Y o i
voslasamaenmsoonuuutazitumstdus Insamsvuau Inaduvil (Outline Proposals)
) a 1< o
WuauouuInuAalun1eenuUY (Conceptual Design) HUNTBURMUANINTINUD
& a S a s o s
TnsIMsFaueay LuIAaas NassAFinagns tagnwanyaived Insans
2. HYUNTENUVY (Design Stage) 13UINNITOOAULUI 19NN (Schematic
. M Yo 0 Y o
Design) T luduasuiisziilumsthwaasldoyalassmsuaz o lddnymanuandaluy

qa.: 1 Y dy ) Y a Ay Yo 9 o
VUHABUNDUNUTU uWhl‘iJGl“lf‘iJigﬂ@‘UﬂTif)’fJﬂlL‘U‘U@nN!Lu’JﬂﬂcﬂulﬂﬂWWHQll? Tago11inaue

** Architectural Association, Paper No.4 Design Methods in Architecture (London: Lund Humphries Publishers

Ltd., 1969).

a o a <. 4
* gunanaamlinaewlunszsusldug, gileannlin [eoulan], ihduiie unsian 2551, ide1dn

http://www.asa.or.th/2008/index.php?q=node/93913/
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A A o a = ~ J A Yy 9 1 A o 1
puUNEen 2-3 uuu methmAnsunlSeuieudeauazdodos lunaazuuy meiir g
a A d' d‘ . . . d‘ o o
msilsziivuazidongluuuimunz aufiga (Evaluation and Design Selection) N9z 11 11iain
ae'ly
1 z 9 .. . [~ o A A a
MIVONUUUTNUUAY (Preliminary Design) 1HUMIHMVUNINQDNNNITUN
Tauniimuiae
1 k4
. . ' ] ] Y
UBBNUVUITI0ALIBYA (Detail Design) LHOATUMIIAUTOVIINUVUTNTUAY
Y o @ 1 YA = A dgl
gahuuunianae lieazdeanuInau
[ k4 [
MINAUMVUADAS19 (Design  Development) 1o UNTNIT00NULD
1 o o o d v .
s1wazdeantanIudMud Juhmdaiuuenaisniunea3 e (Construction Document)
3. A1UNOUNISNBAI19 (Pre-Construction Stage) N1IAUUUNUITUIINAITIANS
U52n2a51915 (Bidding) Tawisuainmisnadenuiinneaiauazasdusaudisnilsznia

o A 9

4 H
51A1 IAATINONEITANUUNIS ﬂ'lii’JiJ%LHNLL“U‘]JLLaZﬁﬂ'IHﬁﬂE]Z‘T%}N FUBLUSNITAALADNH

nead1eimnIzay midaiideoyalSouieusiasyriediduesin msiamidygrdig

(Contracting) 5z¥1ud1veeInsanisuazdnead s aanlinlidlTnyniesnsiasans
' A A 9 9 9 o dil ' 9
nedumneas e liaeandesiuilonuneaing
Y v
4. UTHINININOT319 (Construction Stage) MIANUUNUIUTUADUT
U52noUAI8 NMTUTHITIANITNIUABESI19 (Construction Management) N1 INUNUIIUNIT
o w A 1 9y A 1 Y 1 9y o a 1 <3 Y a
fnuauauuazlsaiuramIneaiuieelimneadwduiulledssiasilaelding
gilassauazlgnidesiiga 1iuaIugy TIATINIT5ENI19MINOA319 (Construction Supervisor)
an/ dy I 1 a A 9 Yo 1 9 ~ o
Jumpuiiilunmsdszaiuausznig aonliin 3aans gaaugua diumuneasie Nz
1 o a 1 < 1T a o 1 [
TdnisneadeduiullIdedssiaiauseudos limailym wazmsdaueueimsnainis
ELERN (Completion Construction)
5. UKAININE 1 Ua5 (Post Construction Stage) Had91nNNBIAITADAS 19
a3 o & 4 a A A
wFaudasniudesinisnaumuitn1¥01a15 (Oceupancy) tite 1vims lde1asinadsea@nsam
1 Y o ) 1% o 1A = A 9
wu 3 1danuzii nstaiigiesinis n1sUsziiunislde1n1s  (Post-Occupancy
9 [
. <3| o a ' a '
Evaluation: POE) 1l uduaeuiieligajanmeiiiodszitiue1nsuaz anmuiadoun1gnng
@ ] 4 I 4 1
aeanavsnuithmneoimsuazdldaesediels moludoyalumsesnuuveimsouas il
6. NUVIHITIANINTWENNIMENIN (Facility Management) tHolin15i911%
9 o I 9 = a [ 9 = (% A Y
9115142 Sududelimsuimsians Nwwums s lUdansquasnuieins e ld

4
1 9 o 9q Y Y
E]’lﬂ’li@l'ﬁ]llﬁu@ﬂ@]@ﬂ'ﬂ’lllﬁ'ﬁ]\‘lﬂ’lTI/N@Gl"]f@'lﬂ'liuaglfﬂ'lsll@\ﬁ]'lﬂ'ﬁ
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7. QUM INUAUNTWENIMENN (Facility Planning) ﬂ15'J"I\‘]LLWL!ﬂ1W§’JlIS%’JEJ
21’ ] I a 4 @
menmmnarualuszezevesrniienn Wumsdsziv aanisal 1ag9uHUsa95uAY

9
doams lusuing

| 1.Pre-Design Stage : Project Programming -> Feasibility Study -> Conceptual Design |

Py -y ~ l
| 2. Design Stage :'\Schematic Desigr}l-> Preliminary Design -> Detail Design -> Design Development |
- _-- T
| 3. Pre-Construction Stage : Bidding -> Contracting |
| 4. Construction Stage : Construction Management -> Construction Supervisor |

| 5. Post Construction Stage : Occupancy -> Post-Occupancy Evaluation |

}

| 6. Facility Management |

'

| 7. Facility Planning |

a

H F4
LLNHQNﬁ 5 ugastuaeuvesnUamilaenssu

o Y o &
ﬂ’]ﬂﬂ'liﬁﬂﬂ'l"lluﬁf]uGU'E-J\‘]ﬂ15@f]ﬂUﬂJlN'lu’ffﬂ’ﬁj@]ﬂﬂiﬁﬂlﬁﬂu’lﬂ’llﬂueﬁﬂuaﬂ’li

U

9
o a 1 1 1 . . I
ﬂTﬂuWUE]“lJL"Umﬁfl'ﬁﬁlf)ﬂLl’]J“lJﬂigLiJualu%’NmJUiN ’(,’f‘a:‘]Jul,glj’ﬂ 11U Schematic design !,‘]JL!

2ee

d' 9 1 d' = a [ d’d’ [
‘L!G]’E'J‘L!‘VII?J@@ﬂl!‘]J‘]JLﬁu@LLU‘]JiNVIL!,’(?fﬂxiENLL‘L!’Jﬂﬂfﬂﬂ151ﬂﬂﬂi1ﬁlﬂﬁ'ﬂﬂﬂﬂﬂ11u§ﬂi1ﬂ gﬂ‘ﬂ‘ﬂ

21013 lagrunszuIUMIAadLaas luHugl 1 6

a 4 o 4
UATIEH AUATIEH

sziuna daduls

»| Alternative ]| ——%  Discard
Design Program »|  Alternative2 [—=%» Develop —» Review ——» Scheme I
> Alternative3 —» Develop —» Review E—P Scheme 2

UHUNNN 6 LAAINTLUIUNTOOAULUBIUVI G

QU

nun: wiladle ASHRAE, ASHREA Green-Guide: The Design Construction and Operation of Sustainable
Buildings, 2nd ed.(Atlanta, GA: American Society of Heating, Refrigerating and Air-Conditioning Engineers,

2006) (Aau1lag)
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4 v
[ [ [ Y] a [ @ 4
HEMIUDIIUBBNLULINNTIBaLBIARINE * VT NRIUTIULAAIANNTUTUT
YPIDINITHIONGUOIAITNVDIAITANNIDUT U IUASI (MIWA 1) LVVT19A201A1T
Y 2 4 v v
Uszneudsnuuuaudeiiuiesdunignndu (M 2) wuugldu (i 3) tazuuuzl
% ~ [ Ao & A A a ]
aa (M 4) Tagduvd enarsndudusue tielsznaunisniansu N1sUseuimsiain
1 9 L v ~ o 1 o A = o 3 aa A
NP3 1IUBIAY 019UNTNIMUTIA09 (Study Model) tiloAnNE191A13 TuanyaIzItY 3 UA H30
o 1 . a 4 Aaa 1
MUVVII9NINIA (Sketch Design) HTMNADNAUADT 3 UA HAWAANUNUILAUVD
1 Y o a dy dy 1 1 [
Tasans wazalg91elunsduiums wenvnilwemvesnulusrawuusiedalsznen 'l
a Y] [ 4 Y]
A2e MNIIWLUIAAYEIsTUDLTEnoueIns Inoduul uaasdoyavesiagginsaiveside
s 4 o
uanilaenssu szuuTaseadn szunldflwazglnsel szuuaTesnanazginsalszuy

a 4
quinauazeilnsal

v o J

NN 1 AT IuaUUIIe HEaInNUFURUTY0I91A1T N UMLK T UM

[ Y v
A A = =

Y
° ] o ] <
519111\1!,?]3\‘1 AN UIDINTT mtmmﬁuwﬁmm WUNAALUN LLASTSYS

a o a <. 4
“ gananaamlinaewlunszsusgldng, gileannlin [eoula], ihduiie unsian 2551, Wine1dn

http://www.asa.or.th/2008/index.php?q=node/93913/
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4. edanuulsziiveims

v d @ =

Tuilvgiunufanaamilagnssuiodaunadounaznisoysninasau i

i
IS

mslianuaulaluaenidie varedszme 019 1y ansgowsng dengy Qiu Fed 115 nay

D]

' Il '
=} a

yA o 4 a d' Y = == [

Tne latinmstmuanasidszduoimsme e siuasgiung iemudnon muese1ns
I~ a o A & a A [ [l
I ldaunaavesaamilasnssudsguuaz aoilaonssuntluinsnodwiadon d1ve14

a d' Y o =< a o dy Y a o [}
voauuulszimueiasn g luaudsedsslummwizuuulssiivd1miueiais
o w A = P d'alw [ 9 Y @ 9 '
dninaw Taedeondnymuulsziiundunisnunsvaeunazamnsomdoyaladie oulaun
LEED, BREEAM, CASBEE fnsiuuuisziivveslszmaniianimgiionmslndifeaniy
szina'lne Ao GREEN MARK uazuvvidsziivvesszna’lne Ao TEEAM  Taed

Y
518azReanIn0 11l

uuvi)szidiv LEED
I o 4 I~ a Y] A [
anudunnazingilszasd LEED Wunuulsziivvealsemaanigomsn o
.. . . I = 1 Yo @
119710 Leadership in Energy and Environmental Design Wunnydseiivda1asumswenn lag
R s { o Iy
United States Green Building Council (USGBC) FuNUBIANITNIINUAIUNS UL
a Y A 1 a qu A a o J Yy o
Faunadoy Sumeunsuuulsziiuasasndlod 1999 Tasuuuilszdiudinard lanmswann

[ [ A =\ 1 ~ a A 1 a I 1A A 9
DYNABDIUDI I@]EJlI%q@]lc!\ﬂ/ill18‘1/]%S,’ﬂi$L3J‘Ll’é)1ﬂWiLW’E’)’dQL’diN’dﬂTJgﬂ’NﬂJL’]J‘LJE]Q‘VIWU’ENEj@ﬂ

U

@ a a o [ Y Y Y a o
DIFY ﬂizﬁmmwmqwawm NITINHITNTINUIAADY mmquuummmmwgﬂﬂ uazgﬂu
Y [ a [ 4 9 a Aa vaa =
uﬂgﬂfnﬂlumimnumuammmmwa Tﬂﬁlﬁ]1\1®\i%1ﬂuuﬁl‘ﬂ1\1ﬂ1iﬂ§]ﬂ@]’)°]ﬂ°]ﬂ/‘l1/ﬂ\1ﬂ15
1 9 dd‘d 1 C%
HRGEEN NIATITUISUUDIAG LA mmgmizuumﬂTuiaﬂwmgiuﬂwuu
rfd' Y a ] [
Lﬂﬂ!"l/]‘]/ﬂ%hluﬂ'liﬂigmu LLII\‘]LLEJﬂGﬂlI“]_Iiglﬂ‘Vl"UENEﬂﬂ1i LLEI%G]'I?JE)TQ"U’EN’E]'I?H? N
Y
518 3aee 1
LEED-NC (LEED for new construction and major renovations)
LEED-EB (LEED for existing building, upgrades, operations and maintenance)
LEED-CI (LEED for commercial interiors)
LEED-CS (LEED for core & shell)
LEED-H (LEED for homes)

LEED-ND (LEED for neighborhood development)

7 United States Green Building Council, LEED-NC Version 2.2 Project Checklist October 2005 [Online],

Accessed December 2006. Available from http://www.usgbc.org/
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I a
i lFlsziiulsznouaie
v Y
- Sustainable Sites NA91ATINT
9

- Water Efficiency 1/5¢@nsa1mnis 14

- Energy & Atmosphere mMs lFnasanuuazusseme

- Materials & Resources JeQUANINGINT

- Indoor Environment Quality annadeumelueins

- Innovation & Design Process UIANTIULUALNIZUVIUNTOONLUUY

09// a [~ a dy 9 . .

TunounsUsziuuuuilu msdsziiuiiosdu (Project  Checklist) 910U U

1 9 a ng Y ] 1 Y = 1 9 3 VR

NDHIN u,azmsﬂizmumuqama“lumaﬂaﬁsn%uaqﬂaﬁinmsﬂﬂﬂ@mumsemu N3
Susesnamssziivuaz 1a5uluilsenmenin LEED

(AAUF IUMTAATN UYBIUUY LEED for New Construction in LEED-NC version 2.2

1 1 I v W 4
(October 2005) NASLUUUTINU 69 ASUUU USRS UMY 4 i%ﬂﬂﬂ\‘]ﬁ Certified 26-32
points , Silver 33-38 points , Gold 39-51 points 48 Platinum 52-69 points
Y
fothanyulszliududy LEED-NC Version 2.2 Project Checklist October 2005
Sustainable Sites 14 Possible Points
Prereq 1 Construction Activity Pollution Prevention Required
' ' 9 o A Y Y a
aﬂllaﬂ”l’JgGIf'Nﬂ@ﬁi%ﬂﬂEJﬂﬁ'ﬂ@\iﬂl!!iﬂQﬂ"li"]fgfﬂxﬁfil!"lﬂu
msihmihaunduun1d nezuaiivninduazeos

Credit 1 Site Selection 1

v Y
v A

= A A =1 [} 1 v A 9
wamammimaﬂ‘wmﬂmwmzﬁmmzmwaﬂ‘izwmummﬂaan

A Ao " g yq A A A A
msaeniiaglnsamslaelieglndluiuiinuasnssy Audtheasu
' 9

k4 Y
ﬁu St NI EAIS I NIV R [ RN R PR E

Q

Credit 2 Development Density & Community Connectivity 1
g Indunasusmsguan uszez Ty 0.5 lud
. - A A A
Credit 3 Brownfield Redevelopment Wugjiuiidon Insun1agaanngsy 1
Credit 4.1 Alternative Transportation, Public Transportation Access 1

Y o ~ usj ] ] 1 a 4
aﬂllaﬂ'l')gﬂ1ﬂﬂ151%81ﬂ8uﬁ1ﬂEJ‘V]GNIﬂix‘iﬂWS?JgJ 5383141\1“13Jmu 0.5 Vlllﬁ
= 1 1A 4 1
nnaaiisa Il uazszezrina lumy 0.25 ludannszuuvuaaniary
Credit 4.2 Alternative Transportation, Bicycle Storage & Changing Rooms 1

v

Al A o Y Ay A e
UNUNIDATOINTYTU 5%611@0?111161561?113;!@3 Mﬁﬂﬂlﬂaﬂulﬁ@
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Credit 4.3 Alternative Transportation, Low Emitting & Fuel Efficient Vehicles 1 Point
A ) o [ oy o Y A
Nﬂ%ﬂﬂiﬂﬁWW‘iﬂ‘iﬂﬂ‘i%ﬁﬂﬂuWﬂJu 3% "ll@\iﬂucl‘]f‘iﬂﬁ‘i’ﬂ 5%

dy d' A =S dy a
VIWUNIDATDNTO TDIUIYLBDINAN

Credit 4.4 Alternative Transportation, Parking Capacity 1
Ao A g P dy Ao 1 [ A
mm’;umamammﬂ;]wmauazimslﬁmwumum 5%UDINTUIUNIVATD

Credit 5.1 Site Development, Protect or restore habitat 1

Y (]
Snsssunanaznaunuiunigniaelinussuuiing
] A 3d dy A
TLYTNYTU 40 ‘I/!Wl]”lﬂ@?ﬂ”liﬁi’f)!’ﬂ‘ﬂiﬂ'kﬂ 50% UDINUN
Credit 5.2 Site Development, Maximize Open Space 1
A dy d‘ IS 1 aA A IS dy d' 1w dy d' a
LWMWMﬂLﬂﬂIﬁ\‘]ﬁﬂlﬂ’J 25% ¥99 UNUNMNUNUNAYUAU
Credit 6.1 Stormwater Design, Quantity Control 1
& < A & A= J o4 a o
aanuMALYILaZININUNFN IWeaalTuaimain
Credit 6.2 Stromwater Design, Quality Control 1
Y
AmauMIHaInLazuanzmiruIaglszuuIams
Credit 7.1 Heat Island Effect, Non-Roof 1
a 9 dy A < A
a@]ﬂﬁlﬂﬂiﬂllﬂ’l"miﬂlqﬂﬂ 50% UDINUNATALUINTHNN
‘H%”O’jﬁﬁ]ﬁﬁ”l Solar Reflectance Index (SRI) 28191108 29

Credit 7.2 Heat Island Effect, Roof 1

aamsna TaunnuTeulaeg A1 SRI=78 (low sloped) H30=29(steep slope)
vy A 4 A LA 4 o
DYNUDY 75% VDIWUN 1159 Green Roof 50% VDIWUNHAIA

Credit 8 Light Pollution Reduction 1
]’llllﬁ"f%}NllﬁﬂTJgﬂ1ﬂLLfNﬂlf)ﬂ@?ﬂ”ﬁiu“ﬁﬂﬁl’mﬁ‘lﬁﬁﬁu

Water Efficiency 5 Possible Points

Credit 1.1 Water Efficient Landscaping, Reduce by 50% 1

Y v
anmssathauas 50% nnmssanlsmamslfihlugsunanggiou

Credit 1.2 Water Efficient Landscaping, No Potable Use or No Irrigation 1

9y 09/ = 3‘ A o v w a 1 qu
Gl%m‘V‘H%LﬂF»I‘L!WiE]LlWWHLlﬂ1iﬂ'lﬂﬂﬂﬂ\?'lu@jﬂﬁﬂ'l{lﬁﬂﬂiiﬂlﬂ111!1!
Credit 2 Innovative Wastewater Technologies 1

A 22y ¢ v 2 A
anlsmanimeaeginsaiilsevidaiimse

Y Y Y
i 50% veahmandninauunls
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Credit 3.1 Water Use Reduction, 20% Reduction 1 Point
a 9 o 1 9 3’
an1lsuans 1% 20% MnwamsauIaaINg 1%
Credit 3.2 Water Use Reduction, 30% Reduction 1
a 9 o 1 9 3’
an1l5uan13 1% 30% MwamsaILIAAINIT 131N
Energy & Atmosphere 17 Possible Points
Credit 1 Optimize Energy Performance 1-10
a U 9 [ U d'
mdszuanms ldwasnuluomsmuninasgiun
ﬁ?ﬁuﬂiﬂﬂ ASHRAE/IESNA Standard 90.1-2004
Credit 2 On-Site Renewable Energy 1-3
lwdsanumannuluIngans 2.5%, 7.5%, 12.5%
Y
Credit 3 Enhanced Commissioning 3 IHUNITIANITAAUAFINDDNLUUU 1
Credit 4 Enhanced Refrigerant Management 1
Y
o Y ] <
aansiaeyu e Tau Taens Tuldeas ldanueu
A A Aqyvy A
nieenszuuNldivanga
Credit 5 Measurement & Verification 1
HHUNTATIVADUANININAITHINUVBITLUVTouNeunUNT I3
Credit 6 Green Power 1
IFndsnunaunuedatioe 35% voatlsuamdsnu Iihnldlueins
Materials & Resources 13 Possible Points
Credit 1.1 Building Reuse, Maintain 75% of Existing walls, Floors & Roof 1
2
1¥a1UUDI01MTIANDIT08 75% 131 TATIAS19WY HEIAT WIT991A1T
NOAANINAVIZ HIOADIANDIAT MU 2 (NIVDIDIATTIAN
Credit 1.2 Building Reuse, Maintain 95% of Existing walls, Floors & Roof 1
FUR a (] Y [ 1] dy
I¥a1uv9901A151A10819%1 08 95% 1FU 1ATIATI9NY
NAIA MDA 1DAANTIAAVEZHTOABIANDIAT 1IN
2 [11UDIDIATIN
Credit 1.3 Building Reuse, Maintain 50% of Interior Non-Structural Element 1

Y
1dduvesormsiaued1asdon 50% wu wiis dszg A funaiu

WOAANTINAVIZ 1T OADIANDIATT MU 2 (NIVDIDIATTIAN
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Credit 2.1 Construction Waste Management, Divert 50% from Disposal 1 Point
[ 1 9 ) [ Y 1 ] 9
mitamivez lumsnedsne Tasnmsthnauulslvienaiios 50%
Credit 2.2 Construction Waste Management, Divert 75% from Disposal 1
[ 1 9 o @ Y [} ] Y
matamivez lumsnedse Tasmsthnauulglviedneiios 75%
Credit 3.1 Materials Reuse, 5% 1
o w A d A d [ 9 [} [] 9 A Qy A
unﬁﬁ]m@masum@szmﬂauuﬂﬂwu DYNNUDYS% eaamsauilany
Credit 3.2 Materials Reuse, 10% 1
o w A d A d [ 9 [} [] 9 A Qy A
MT’Jﬁﬁ]Wi@LWﬂiul%@ilﬂ”lﬂﬁﬂuﬂﬂfiﬁu DYNUDY 10% eaamsauilasy
Credit 4.1 Recycled Content, 10%(post-consumer+1/2 pre-consumer) 1
Credit 4.2 Recycled Content, 20%(post-consumer+1/2 pre-consumer) 1
Credit 5.1 Regional Materials, 10% Extracted, Processed & Manufactured
Regionally 1
o [ A { ] J
avuayums Isiaanesou imldneluszozriisninIasims 500 lud
9
MUY 10% YBITIANANAANINUA
Credit 5.2 Regional Materials, 20% Extracted, Processed & Manufactured
Regionally 1
aiuayumslsiagiesau imldmeluszezianlasens 500 lud
v
NUIU 20% VBITIANANIAANINUA
Credit 6 Rapidly Renewable Materials 1
@ { a a2 1 ] { s
1¥Tagniimsnaananuss wunumnedlu 103 viodgnnaunuldis,
k4
2.5% veulsuasmiagiianua
Credit 7 Certified Wood 19 1d9n1h1lgn 50% vealsuna 1 luTasems 1
Indoor Environmental Quality 15 Possible Points
Credit 1 Outdoor Air Delivery Monitoring 1
a o a @ ¢ ¢
G]@GN‘iZ‘U‘UiWENTL!Nﬁﬂﬁ'53U1801ﬂ1ﬁ!m$ﬂiu1mﬂ?%ﬂ?iﬂﬁ]ullﬂflﬁ)ﬂhlcﬁﬂ
Credit 2 Increased Ventilation 1
] 3 J
ﬁiz‘uumimmmmﬁmﬂiumﬂmﬁammmmﬁmqwﬁ
Credit 3.1 Construction IAQ Management Plan, During Construction 1

aailymnniTesguameinanielueinsdienis

NMIUHUTANTBINUAD I



Credit 3.2

Credit 4.1

Credit 4.2

Credit4.3

Credit 4.4

Credit 5

Credit 6.1

Credit 6.2

Credit 7.1

Credit 7.2

Construction IAQ Management Plan, Before Occupancy
aaflymnnGesgunimeinanielueinisalons
NWNUIAMIFINWG1 150115 Flush-Out 1150 Air Testing
Low-Emitting Materials, Adhesives & Sealants

a A o {
aanlsinamsszmeiidusuaseniuielu
Melu01A139NTIReIUIAI
Low-Emitting Materials, Paints & Coatings

A A o A A
auguilsnamsszendusuaseniumeilu

=\

meluomsnnaninielu
Low-Emitting Materials, Carpet System

A A o A A
auaulsnamsszivenitluduaseniluasiu
meluormsnansy lasdesriumsasnasunainien
Low-Emitting Materials, Composite Wood & Agrifiber Products
o 1 4 4 a
Jaq 1fsznovuded hilimsgGenlosunalan 1ssu
(urea-formaldehyde resins) Hel ll@‘cj
Indoor Chemical & Pollutant Source Control
~ < = :ﬂy A
UMSNVETALAN LazTE U0 IMA TUNUN U T
Controllability of System, Lighting

1Y a a I 1 g 1

iimsdaszuudla-taseTaududuauitunldau
90% UDIITUIUAUNINU

Controllability of System, Thermal Comfort

= dy ~ aq Y [ dy ~ o
llﬂ”IiLLEJﬂWu%ﬂﬁﬂﬂm@mﬂgmiﬁmuﬁﬁmﬂ‘]JWL!‘VI 50% VDI UIUAY

o S d’ af d‘ 9
‘VINTLJLL?IZﬂﬂﬁﬂﬂllﬁx‘lﬂﬁnﬂimﬂﬂm@i$‘1J”IEJ’E)”Iﬂ1ﬁ]1¢WﬂiJ3JWﬁ§1u

Thermal Comfort, Design
PONUUVIZUY HVAC T duusnunlasneins
AUVINTFIUVDI ASHRAE Standard 55-2004

Thermal Comfort, Verification

a Y 9 a { [ a 9
duvenlidn lilasredeugungil wruneun 6-18 nasnmilalds

unazgueenlisulediduelelueimsdosnii 20%
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Credit 8.1 Daylight & Views, Daylight 75% of Space 1 Point
= o  a A 4 4 4
lllLﬁ\‘]‘ﬁiill“b’W]!LﬁZ’J’JL‘W’E)?]’NiJ!GIf’E]iJGI’E]"UﬂﬂWHﬂﬂWﬂuﬂﬂ!lﬁgﬂTﬂiu

=) dy d‘ o a dy d‘ s 1 1 =

I@Elll“l/‘ll!ﬂi‘ﬂllﬁ\i‘ﬁi‘ill‘]ﬂ@] 75% VDINUNLAZUATIAIINTIN 25 HIUNYU

Credit 8.2 Daylight & Views, Views for 90% of Spaces 1
Y H

UF0ITITENIN 2°6” 1Az 7°6” 90% VYDINUT
Innovation & Design Process 5 Possible Points
Credit 1.1 Innovation in Design 1

A o Y a a 1 A A 4
LW@nJ@ﬂ@mﬁ“lwmmmammmiwm NUBNINUBDINUNYDY LEED
9

Taggus1eazReaUININAATIINLA

Credit 1.2 Innovation in Design 1

Credit 1.3 Innovation in Design 1

Credit 1.4 Innovation in Design 1

Credit 2 LEED Accredited Professional 1

Y Ay I} =
AONNHLTYITIYVDN LEED 98110y 1 ﬂuiuwmaammu

A @ Y I Y o
ioatiuayuauesnuunliiiuliamdesuaves LEED

tazdenonslsziu
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uuuszidiv BREEAM®
3 @ 4 I a 9% 1
anuiluyazIngseasd BREEAM iluuuvilsziiuvesllszmasangy doun
3
910 Building Research Establishment Energy and Environmental Assessment Method SYETTLSTGT
Yszifiuin 1a5umswmu Taene911 Building Research Establishment (BRE) 1MIN8LNG

a 3 A a 3| A Ao a A Yo 9
nuvdseuasaus e 1990 nJumeJszmum1LmNmmmuwqmzaz‘lmmnaawz

]
1

a d' = = ) d‘ a U
suvdszmundszmagi]uluil 2005 Tasligayanunamelseiiudneninvseinisuas
oAyl oy Iy v v o = Sa
duasudinerdomuiiveslasimanazfeanuunliassniindananssnuved01A1s N0
2 y Y q9a "o ) A A
duaaeuuaznszqulmnamsuiatulunmsaauasiaerns tienivesnisilsziiu

= a a Y 1 9y ' 1% 4 @ o Y
asoungudvlsz@ninimmisaiuaeg laun fadenmearundinuuaziledonisdiu
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SAq Y A ' o o g
i 19 i sssmu uisenaulszianve91a1s aas1ensnaae 11l

BREEAM : Offices BREEAM : EcoHomes BREEAM : Retail
BREEAM : Industrial BREEAM : Schools BREEAM : Bespoke
BREEAM : Courts BREEAM : EcoHomesXB BREEAM : Prisons
BREEAM : Multi-Residential BREEAM : International

a ] I a
msdsziulusirseoonuuuiunislseiiiudae Pre-Assessment  Estimator

4
o a a I [ '
goonuuuasaimuulseiumdesdumlsziivuaziunumalumsiaunuuae 114

o [ a Aa Aa o
dmsumsdsziiuasaazilsziiudrsdndiunsousutas 1d1udsenaa1n BRE tnasin 14

Y

Ysziivdseneudie
Management MITANITOIAT Health & Wellbeing UNTNUAZTUNIIL
Energy WA Transport NTANUINY
Water n3ne1n31h Materials Y29
Land Use m319iiau Pollution NN

AN UM IFAATY VBV BREEAM Offices 2006 Design & Procurement Pre-
Assessment Estimator UUTNAZHUUY 4 52AU 910 PASS 25 points (36%), GOOD 40 points
(48%), VERY GOOD 55 points (58%) tt8ig EXCELLENT 70 points (70%)

el sziiuiudy BREEAM Offices 2006 Design & Procurement Pre-

Assessment Estimator

* BRE, BREEAM Offices 2006 Design & Procurement Pre-Assessment Estimator [Online], Accessed December

2006. Available from http://www.breeam.org/
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Health & Wellbeing

HWO1
HWO02
HWO03
HW04
HWO05
HWO06
HWO08
HWO09

HWI11

HW14
HW15
HW16

HW17

Energy
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35-40 dB d11NAUNNLH DAY
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45-50 dB dninaulalas > 4 auaoyn uay > 40 AW
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1.67-3.33
1.67-5
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1.154
1.154
1.154
1.154
1.154
1.154
1.154

1.154
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Transport
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0.76 Points

0.76

0.76
Possible Points

0.76

1.52-7.57

0.76-1.52
0.76
Possible Points

0.83-2.5

0.83
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0.83

Possible Points
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@ ] Y Y 4 .
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Land Use

LEO1
LEO2

LEO3

LEO4
LEO5
LEO6
Pollution
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uuuilsziiv CASBEE”
| @ g a {1 [l
anuiluwayiagiszasn CASBEE Wunvulsyiiululszmagilu dourvin
o3| a
Comprehensive Assessment System for Building Environmental Efficiency Wunuudsziiv

1d5umswannlagvileanuiisen Japan Sustainable Building Consortium (JSBC) (51

I
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weunsnyudsaiiuasausadiol) 2002 wazuuulsedivldsumsiannliidnle1dde Taed
' Ay v Ao 4 & ] Y Y
90391 N18NA0INT 1M1 UANIM NN gUN Taan e UrIUINIYRI TATINIHAL HooNID
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s 9 a 1 1 [
a1 lunsdsziiiu 1UenMNTIIAIV0I01AT LAzl Nl TZIAN
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vosomsnduinedeuas liifunwneidelusieazidea aesremsasae 1l
CASBEE for Pre-Design CASBEE for New Construction
CASBEE for Existing Building CASBEE for Renovation
Y 1
AT I AZuUNYDY CASBEE 1THuana199 1AM Ulseifiudue Tag uiean
I 1 9 U 1 A A 9y @ 4
azuumiuaosdiu laun mazuuuludiuiiferdesnuaunimvesdnnzuindonuas
UsganTmmnaenu (Q, Quality: the environmental and performance of the building) Haza
azuuuludiuinertesdunansznuveseInsaedaindsu 1ngsey (L, Loading: the
Y
J @ 1 ) o 1< 1
building’s  environmental  loading) mﬂzuuusmmammuwgﬂmmmmmgﬂuﬂ1
U52@NTNINIIWVD901A15 (Building environmental efficiency, BEE) lagf1 BEE UaunNny
QL
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manlseiulugiauvesniseenuuy 1unseeleNsIe 191909 1ATINIS

v
=
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Hooniiuy ngEJLﬂEJ’J"U’ENGluﬂTi’JNIﬂi\‘]ﬂTiIﬂEJLu’L! 2 15991 anNe Ao ﬁﬂ\iﬂ’ﬂhﬁﬂﬁlﬁ]ﬁlul‘i@\‘]

v
a

dld 9 d' a d? A d' anl a [
VAINANTENUNUADAILUIAADUNINAVUU LLﬁZﬂ1i!ﬁflﬂﬂ@NIﬂi\1ﬂTﬁ wazdsziiudnanin

ioaduvetermslugranueeniy Preliminary Design Stage 1/52nouda0e
Q-1 Noise & Acoustics AN NLIAAOUN Y T1UBIAT
Q-2 Quality of Service fMNNNTVINITVDIDIAT
Q-3 Outdoor Environment on Site ANNIAADYITOLDIANT
LR-1 Energy Wadd1u
LR-2 Resource & Materials M3 19n3nensuag iaq

LR-3 Off-site Environment ¥an11:501 1A539015

" JSBC, CASBEE for New Construction Tool-1 (2004 Edition) Preliminary Design Stage [Online], Accessed
December 2006. Available from http://ibec.or.jp/CASBEE/
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Y
TaslusgazDeaveauulsziivazuaiioneuilszinneins

L ) [N I
mmmclumimau YUV CASBEE for New Construction IS ING N BRI TATISIAT, 5

] Y
FTAUMUFIALUUY A1V BEE 114 91nmsfua (BEE = QL) 1diluinsadail C (BEE<

0.5 poor), B- (BEE< 1.0), B+ (BEE< 1.5), A (BEE< 3) 1@z S (BEE> 3 excellent)

§196190D5 21 UTUAY CASBEE for New Construction Tool-1 (2004 Edition)

Preliminary Design Stage

Q-1 Noise & Acoustics Possible Points

1.

Noise & Acoustics 18auazMstloanudesazion 3 Points

Sound Insulation

1) Sound Insulation of Openings Usztiumstlosnudssusnansountia
msiinuiuiaszaadessuniuanmeusn  (unsannuiidanane
stuvnezlssfiunnuuiivssansamdiaga )

2) Sound Insulation of Partition Walls 1321452 fUv0UT 8955111197 04

3) Sound Absorption ﬂimﬁumﬂ%’au’;u@ﬂcﬁ’mﬁmmaiummiﬁwﬁqﬁyu
WA

Thermal Comfort ANUALBTIQUNAIN 3 Points

Room Temperature Control

1) Room Temperature Setting ﬁmuﬂmiﬁquqmwgmwﬁwqgﬁ'@u Haz9e
HUM

2) Perimeter Performance U35eiUAIMIUNTAFUVDIANNTOUIINNBUDN
Whanlueims nnnihaaageiteIns MndesmuaveIngrue

3) Zoned Control mﬁﬁmuﬂimumaiummiLﬁaﬁmu@qmwgﬁ

4
4) Humidity Control M3AILANAINIU

Y i
A A

5) Type of Air Condition System 3 UVU5U01MAlF ML AUNURA
Lighting & Illumination 3 Points
Daylighting

1) Daylighting Factor 1a8W915211910A1 Daylighting Factor mmnm;gmﬁ

AMHUA
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Anti-glare Measures
Y 1]
2) Daylight Devices M35152iumIAanunT oS UL IUDIT0 U 15U
light shelves, light ducts, 1
[lluminance Level
1 A
3) Iluminance U5£HUAINMIADIAININNAIH O qwmﬁu 80 <5.
. . ey o dy d' a a
4) Lighting Controllability Msmviuanunnmsa — da adelawy
4. Air Quality 3 Points
Source Control
1) Chemical Pollutants iatloaumsing Sick Building Syndrome Tuorns
Ventilation
2) Ventilation Rate 9NIINTTZUIDINA
3) Natural Ventilation Performance ﬂiztﬁUﬂ?NWmGﬁﬂﬂLﬂﬂlﬁﬂﬁl%ﬁlum’i
TEUYDINIA
4) Consideration of Outside Air Intake #tv1iagatieIMAT 1 TUBIAITHS
nnuriaslassnang
Operation Plan
. oA g A a % p
5) Carbon dioxide Monitoring Aananieesenulsnansveulaeen lua
Tuonsa
o A A =
6) Control of Smoking NUUANUNTUYHI
Q-2 Quality of Service Possible Points
1. Service Ability 3 Points
Functionality & Usability
.. o &4 . 4 da &
1) Provision of Space & Storage fﬂifﬂ’ﬂu@WUTIT@EJ’(?H?JE]\?WUTIWUBUENLWEJ
A 1 y A A
anvaargulumslgiun
2) Adaptation of Building & Services to IT Innovation ATONTEUUTOIT
szuvlod
4 H
3) Barrier-free Planning NUNTOITUAUTTWAZAUNNT
Amenity 3 Points
4) Perceived Spaciousness & Access to View Uszilivanzuiguieniy

o < @
NIINTN Tﬂt’Jmiﬂmuﬂmmquwmuuazm’u‘ummuﬂﬁﬁﬂmwmﬂuaﬂ



32

4 v 1
5) Space for Refreshment WUNWNROUIWDAAANNALATIAINNITHINTY
6) Décor Planning NMsanitadn1elu
Durability & Reliability 3 Points

Earthquake Resistance

D
2)

Earthquake-resistance

Seismic Isolation & Vibration Damping System

Service Life of Components

3)

4)

5)

6)

Necessary Refurbishment Interval for Exterior Finishes 328£1381013
YSuilgamianmeuen

Necessary Renewal interval for Main Interior Finishing 3£8Z1301013
dsuilgamianeTlu

Necessary Renewal Interval for Plumbing & Wiring Materials 32821301013
USulgeaeszuy

Necessary Renewal Interval for Major Equipment & Services 32821301013

Y7ulgunsesdng

Reliability 3 Points

7
8)
9

HVAC System 52UUUSUD1MALAZIZU1801NA
Y Y
Water Supply & Drainage 52 uu1sziuazseuuseuionn

Electrical Equipment 5¥UU vl

10) Support Method of Machine & Ducts

11) Communications & IT equipment

Flexibility & Adaptation 3 Points

Spatial Margin

D
2)

Allowance for Storey Height toazadnlumsdsulasumslaeias

1 A '
Adaptability of Floor Layout iion2118 @3¢ 1unsdaanuf

Floor Load Margin

Adaptability of Facilities

3)
4)
5)

Ease of Air Condition Duct Renewal
Ease of Water Supply and Drain Pipe Renewal

Ease of Electrical Wiring Renewal



6)
7)
8)
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Ease of Communications Cable Renewal

Ease of Equipment Renewal

Y
A A o

Provision of Backup Space MIATENNUNTIT04

Q-3 Outdoor Environment on Site Possible Points

1.

LR-1 Energy

1.

Preservation & Creation of Biotope weafeszuuinalulasams

o A daa
Iﬂﬂﬂ]ﬁuﬂﬂ]uTﬂW‘u%ﬁﬁlﬂ’) 3 Points

[

Townscape & Landscape eadaNuduRusuan madey Taeseu

4

9 ]
NUTOINNUFI0INT Ta9 T uazan gl 3 Points

Local Characteristics & Outdoor Amenity 3 Points

D

2)

Attention to local character & improvement of comfort GRGREEY

o

v Jo a 9 3 A J [V 9
AIMVUANNUTNUUITUNTDUU ‘VI\TVI’]\T]J?g'Jﬁﬁ'lﬁ@iLlﬁgjﬁlu'ﬁiii\lllﬁgﬁlﬂf

A Yy A
piilygnesdu

g o

v o Jdo
Improvement of the Thermal Environment on Site 31949171 sIRduRuS Ay

A A A daa 2 A a Yo
nAMay ynundveaziuneangungilulasinis aamslysiag

nazauanuiouga Ugndu linAeins

Possible Points

Building Thermal Load 3 Points

v E4
ﬂi%mufﬂﬁaﬂfﬂﬂ’Nll%}’E’J'LJ“ﬁLﬂﬂeﬁu%WﬂﬂWElﬁlu’ﬂWﬂﬁlm$ﬂ18u@ﬂ’EﬂﬂTﬁﬁﬁJﬂW

N1ﬂi§1ﬂﬂlﬂﬂ@1ﬂ15&!§iﬁ$ﬂimﬂ“lfl Iﬂﬂ@%ﬁ]

D
2)
3)
4)

M3IAMNUI01A1S JUNTIeIMsiazA a1 las

<3| [ @ @ 1 4
anuiluauIuvedTaguiia nasnuaza U

J Y 1 5 1
gilnsaifloatundaaavesreutlamuyuvesasluggaie

AaaNlAnIZIN

Natural Energy Utilization M35 I FNFINUBITNNA 3 Points

D
2)
3)

29AUUUMT IFUAITITUWIA 15U light shelves, top lights, side lights
1$M352VI8IMAMNUTITNNA anms 1F5zuvYSuema

Tdnasnusssumnagdnuuoug
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3. Efficiency in Building Service System 3 Points
4
Ys2iluA1n 3 1¥na 9971910 ERR (Energy Reduction Ratio) H432101/51
1 o :‘ a 4 4
91MA TTUVUTTVIWOINA TTVULAIAIN szuuiniiou add nazginsal
sznou
4. Efficient Operation 3 Points
= a ogj d‘ 9 [ a =
UMIAAAUNTOITIBNURANS TdnaulunnssuuLazNAFilaaz g
UAUMTIANTTSUUANE
LR-2 Resources & Materials 3 Points
Y 4 o 21 ) oy oy Qy Y] 9
1. Water Resources M3 1991/nsali)szrigaiin msvinhwlunazinanduinly
2. Materials of Low Environment Load

Y [
) maidagldudnduunlslvainedues Inssadazdiudu
2) 141 nthalgn
3) 1¥faai hiflusuanodeguain

9 Y ! 4 09/’ Y a
4) Glﬂﬂﬂﬁiwuazﬁ’mﬂizﬂauﬁuff] FINNMNIAAUANVDIDIATG

LR-3 Off-Site Environment

1.

Air Pollution aANSINANAN1IZNINOINA 3 Points
9 A A A Ya o 1 °
1) lmasosnennelinana NO tag SO uaziuaynId
9 o

2) lenasnudazoin

= (% d‘ A Y o 1 = a
3) UMINWHUIANIQUANIale Ininuedllszansam
4) ilgniminegaoimende
5) UsTUUMANNEZeIA
Noise, Vibration & Odor 3 Point

S [] o'./ o'

1) Noise & Vibration taonl#ginsain lifidessuniumagmsdudaziioud

A o [P=N Qs}l d‘ [ Y = [ [ =

RONAUNUIAAAUATOIINT INIMINZdY TNMTATIVIATEALITEN

' 4 1
2) Odors ATPv@RLUHANAANAY 15U daitia Aadsginsaifidanay
Wind Damage & Sunlight Obstruction 3 Points
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4. Light Pollution MINANANHNIEEAININLA 3 Points
D msdsziiuuamnasTauimeneniaznelueins
2) msdszdivuaalnanms Tuvan
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3) JaqH191A13 TaglmMsdsaunIuToutioy
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5) Faszuunadn — oon iz an
~ o ~ dy A
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(BEE< 1.0), BH(BEE< 1.5), A(BEE< 3), S (BEE> 3 excellent)
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nuuls21iY Green Mark™

o3| Y J a IS a
anuuuaziagilszasd  wuvlsediv Green Mark Wuunuilsziuves

Y
J o o KR

Yszmadan s 3aiWulae Building and Construction Authority (BCA) tieilsziiuma

nIgNUNMIneas weImsgaunadeutazlsziulszdnsnimeras

et 1S umssziiu miawenalszaneins Uszneude
Green Mark for Air-Conditioned Building (Version 2.0)

BCA Green Mark for Non-Residential Building (Version NRB/3.0)
i 19 sziiugseneudae

- Energy Efficiency Uszansnmmslendeau

- Water Efficiency VszAnammsldi

- Environmental Protection miﬂmﬁuﬁ m‘wmm’fau

- Indoor Environmental Quality ﬂmﬂ1wa1n1ﬁﬂ181ua1ﬂ1i

- Other Green Features INATIANS0ONILUDY

o v A 1 ] ] ]
NN TUMTAATU LLIATNTINALLUY TaalAUUUTIN 160 ASUUULUIBI

AZUUU4 TR AP Certified (50-74) Gold (75-84) Gold plus (85-89) Platinum (>90)

A19819uU11 5213191915 BCA Green Mark for Non-Residential Building (Version

NRB/3.0)
‘Ym’aﬂﬁ 1 Energy Efficiency 79 Possible Points
1. Building Envelope Design 15 points
sziiumm Envelope Thermal Transfer Value (ETTV) G‘%Wﬂ’h 50 W/m’
Wiy 2 AzuLURBMTARANN 1| W/m’
2. Air Conditioning System 27 points
mdenldszunlueimamumnasunsefidssAnsmmdigand
3. Building Envelope-Design/Thermal Parameters 29 points

A d oy a o Yy A
a@W‘uﬂwmmumﬁmau@ﬂ“lwuawqa
A R N T o
AANUNHUINNNATUNANL IUAN
[ o [ Y 9 a @ 1 9
fILLPNﬂ‘L!LL@]@ﬁ1ﬂ5ﬂﬂu1@l1@@1uﬂﬁ§l$?}uﬁﬂ'ﬂﬁﬂ\‘lu’OEJ 30%

A1 U-value U09HIIMUNAAZIUANAINT 2 W/m'K

* The Building and Construction Authority, BCA Green Mark for Non-Residential Building (Version NRB/3.0)

[Online], Accessed January 2008. Available from http://www.bca.gov.sg/GreenMark/green_mark_buildings.html/



1 U-value v091a3n1 lunumnsvuaaulsginniganasn

4. Natural Ventilation (exclude carparks) 13 points
p1msiimsszaneomanainiharaila 18 lufiemiie-14
finslsnsesiionie Tilsunsuneufinaes lumsnaaeunszuaay

5. Attificial Lighting 12 points
aams ldndenunasaammanuadeeglunasiuag gy

6. Ventilation in Carparks 5 points
fiveasn 19Mssy1I0eIMAR LTI TUAA
fMIRARIATE9ATINTY CO 3IWRTZULIZINGOINMANIING

7. Ventilation in Common Areas 5 points
AUUMITNEIMAIS T TR N 1A
Foui ula madu Toadnld Taserans

8. Lifts and Escalators 3 points
denldFandszu AC variable voltage and variable frequency (VVVF)
Lﬁﬂﬂi%ﬁﬂﬁﬁﬁ Sleep Mode Lﬁaﬂl%’ﬁu"lmﬁauﬁﬁ Motion sensors

9. Energy Efficient Practices & Features 12 points
AUIUATNAIUT I Energy Efficiency Index (EEI)
15z vuiitmsdszndandan

10. Renewable Energy 20 points
imsldndenumyuiiou

‘mnﬂﬁ 2 Water Efficiency 14 Possible Points

1. Water Efficiency Fitting 8 points
1%}Qﬂﬂiﬂfﬂi$ﬁgﬂﬁy1

2. Water Usage and Leak Detection 2 points
Aatinoddoous AT AN
Aoieuiine M2 Building Management System

3. Irrigation System 2 points
Gl%’ﬂﬁﬂwﬁmﬂﬁywNuuazﬂwﬂ’mfuﬁ&ﬁm%’wugﬁﬁmﬂmmsu

4. Water Consumption of Cooling Tower 2 points

Y
S 1

Y g} o < A 9 o o w
aﬂﬂ']'iﬁlslﬂlﬂjﬁg'I_I'lﬁluﬁg’U‘UVI'lﬂ'J'I‘JJLfJu‘W3@1%1!']7]W']Uﬂ']3‘l]”|‘llﬂllﬂu
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RN 3 Environmental Protection

1.

Sustainable Construction 14 points
4

1%A9UNTANNINUF Concrete Usage Index

14 1nsea3 9013 IANed1etion 50%

@ { { o 1< @ [
1¥5agniimasgrundmuanaziluiaguyuieusdisios 30%
Greenery 6 points
° A daa ° ..
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S o 9 Y Aa P =

nusnedu ey 1 iaanyuiou

Environmental Management Practice 8 points
Y

NawuMsaams lendaany WazdTinaves lugraneaha

] 4

WIUNUNUDY Construction Quality Assessment system

veslasems guman Aaauauaru aa1iineiu 1SO 14000

Wi 1A39MIHIUNITOVITNIN Green Mark

=~ A 9y
Tanseugiens l4e1a1s

o &4
AUATIUNUNUINVYS
Public Transport Accessibility 2 points
9 =X 1% 1 al A4 @
LGU”Iﬂﬂllﬂjﬂﬂigﬂﬂ"lluﬁﬂfﬁ‘ﬁ"ﬁﬂl% UNUNIDATDINTYTU

Refrigerants 2 points

' Y
il esianuduniatesule Tau

%42A1 4 Indoor Environmental Quality 8 Possible Points

1.

2.

3.

4.

Thermal Comfort 2 points

onszuuliusimeanisuldamunmsldaoe

9 '
a

gaaralnelun 22.5-25.5 °C ANUYU <70%

Noise Level 2 points

dy d' = % =

W‘Lﬁ/]ﬂWfJGlUEﬂﬂﬁllﬂTiﬂ’ﬁ]\?ﬂullaﬂTJZﬂNlﬁT‘(’N

Indoor air Pollutants 2 points
Yo { 1 [P .

o a ﬂﬁMHLﬂﬂ!“‘ﬂ Singapore Green Labeling Scheme

High Frequency Ballasts 2 points

THhTamadniidsz@ninmgaaznaea lvlvlgoosaand

32 Possible Points
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142A7 5 Other Green Features 7 Possible Points
1. Green Features & Innovations 7 points
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Preliminary Design Stage - office Execution Design and Construction Completion Stage -
office

Tool-0 CASBEE for Pre-design Tool-1 CASBEE for New Construction

Q-1 Noise & Acoustics Q-1 Indoor Environment

Q-2 Quality of Service Q-2 Quality of Service

Q-3 Outdoor Environment on Site Q-3 Outdoor Environment on Site

LR-1 Energy LR-1 Energy

LR-2 Resources & Materials LR-2 Resources & Materials

LR-3 Off-site Environment LR-2 Resources & Materials
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Tool-0 CASBEE for Pre-design
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2. Thermal Comfort @012 UIALY

2. Thermal Comfort @01 U1AU1Y

2.1.5 Temperature& Humidity Control ’Q‘]J A3aim3 AIUAY

Y
gural AT

2.1.7 Allowance for After-hours Air Conditioning

3.2 Anti-glare Measures

3.2 Anti-glare Measures

3.2.1 Glare from Light Fixtures 152101118 931v89024

Taw glare classifications JIIEG-001

3.3 Illuminance Level

3.3 Illuminance Level

2
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4.1 Source Control

4.1 Source Control

4.1.2 Mineral Fibers TiTa3iszneuduleniu
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4.1.3 Mites, Mold ﬁuﬁﬁZQUﬂ@ﬂﬂ15ﬁ1ﬂ’NNﬁ$ﬂ1ﬂ
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4.2 Ventilation

4.2 Ventilation
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Tool-0 CASBEE for Pre-design Tool-1 CASBEE for New Construction
Q-1 Noise & Acoustics Q-1 Indoor Environment
1. Noise & Acoustics 1789112 1. Noise & Acoustics tdoaazM3tloenudes
mstesnudosasiion dfou
1.1 Noise

1.1.1 Background Noise 52AULT89U0952 VLS
IMALLAZITEIINNYUDNDIANT allowable interior

noise levels

1.1.2 Equipment Noise mMstleafudeeasunIueIn

nuszuvlsznouens
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Preliminary Design Stage 3z 1sztiuniingo lull vioillugrednaniudiulvy suiu
o s A SAdy 9 v Yo v
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. o I o a o { o

Completion Stage 9z MU UYUIA AAUAINTOITMIMUIUNFADUAINNIATIIU NYHNIY
d’ d' A KR o d! = v 9 dy a 3
oz lsziiudednen Mo Faensieazden luiidsaziton1vesnsUsslung
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2 JSBC, CASBEE for New Construction Tool-1 (2004 Edition) Preliminary Design Stage [Online], Accessed
December 2006. Available from http://ibec.or.jp/CASBEE/
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Tool-0 CASBEE for Pre-design

Tool-1 CASBEE for New Construction

Q-1 Noise & Acoustics

Q-1 Indoor Environment

1.2 Sound Insulation

1.2 Sound Insulation

1.2.1 Sound Insulation of Openings dsziumstlosiu
~ a Y 1 A A Y 1
(@83 VITUNIOVHIIAN NIANTHINANHa18guUY
Y { a A ° § a
Tidenuuudszansaiwdrfigauidsziiv nisi
dld S a
PUIUNAVZAMTEITUNIUIINNIIUEN Yszilulay

Y=
ANV AN

1.2.1 Sound Insulation of Openings Hszaumsia
ANFAU sound insulation classification curves for

sash window JIS A 4706

1.2.2 Sound Insulation of Partition Walls 1/521iuszay

a T Y a Y=
VDIUTUITEHINNON ﬂ'iZLiJuIﬂEJﬂ’Zﬂllzﬁﬂ

1.2.2 Sound Insulation of Partition Walls 35£@1)
M3IAAINYAIY sound insulation classification

for sound pressure level difference JIS A 1419

2. Thermal Comfort @01 U1EUY

2. Thermal Comfort @712 U1E 1Y

2.1 Room Temperature Control

2.1 Room Temperature Control

E4
2.1.1 Room Temperature Setting NINUANITAIA

gangilugggseu 24-26 °C nazngnuu1 22-24 °C

I
2.1.1 Room Temperature Setting fIHUANITAIA

a

gamgi lugggsen 24 °C nazggrun 24 °C

2.1.3 Perimeter Performance ﬂﬁLl‘V]iﬂ‘%iJ"UfJ\iﬂ’ﬂiJ%}ﬂu
‘I)”Iﬂﬂ?flu'f]ﬂ!,{lﬁllfluiﬂ”lﬂ”li ‘I)”IﬂWTj!}”IG]'N Wﬁlﬂ Wﬁ\iﬂ? T
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2.1.3 Perimeter Performance #1733 Gl‘laf}}jﬁﬂ RGE
shading coefficient , heat transfer coefficient A1 i

AHUA

2.1.4 Zoned Control M3fviua lyunielueiasiine

MMuagungil

2.1.4 Zoned control M3M¥iua Txunalusins

oM UARUNYINN 40 AT.4.

2.2 Humidity Control ﬂ'liﬂ’J‘]JﬂiJﬂ’ﬂiJ‘d]fu 45-55%

FJ
2.2 Humidity Control ﬂﬁﬂ’J’UﬂiJﬂ’ﬂiJ:]!)'u 50%

2.3 Type of Air Condition System seuudSuometmung

AUANNANSEAUAINGIe IS AT 1A

2.3 Type of Air Condition System szuudSuoime
o ! o < i,
1ﬁllﬁw1$ﬂﬂﬂ’JHW]N‘VH\W]QLLﬁZﬂ'JHJLi’JﬁlIﬁ 2C,

0.15 m/s

3.3 Illuminance Level

3.3 Illuminance Level

4 v
3.4 Lighting Controllability mssvuaiiuiia - Ua

Y v
A lauuenamiui

F4 v
3.4 Lighting Controllability msfsivuaiuiiila —

2 ' & &,
Ua aalauuenas 1 WU

LR-1 Energy

LR-1 Energy

2. Natural Energy Utilization M3 IFNAUTTTUNA

2. Natural Energy Utilization M3 19Wdaau

FITUWIA 20 MJ/m’
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o msunihnduu e lni 95% woariaruea
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NN 7 LAAIDIAT Toyota Motor Sales HAZTZALASUUY
1X1: United States Green Building Council, Project Profile [Online], Accessed December 2006.

Available from http://www.usgbc.org/
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$1981901A15NH1UN15152101 Tag BREEAM 91715 Innovate Green Office

Ysznadangy (Mnh 8) namsUsziiulAnzuunsIn 87.5% ReuMnUTLAY excellent LU

£4
Y

IS) S =
NNNTODNUUVNINYASIDYAAIU

M3l TaqNa A201uIAa Thermal Mass Concrete 1uNSHIANSOUIAE

< Yo o
ﬂ’nmﬂu%ﬂummmi

o msldmsszurwemalagsssumauazmslFuaesssumantnisnIugm
< v v
a0gUnTaion Tuiia
9 4 9 A [ 9 1
o sl Teruninanuseuveunsesinsmadnanugulueins
o msl¥iaauyuiouludiunanvesinssade 1 hnTlususeq
o 3’ [ 4 o 091 v J '
o msunhwumnld madenldguinsilsendaimouaynar Tailaaggu
9
TaiTdnin
~ o y X da A S
® szuuaamIszegasIsazAn U N UNgL (wet land)

KEY FACTS

+ BREEAM Rating: EXCELLENT

o Seore: 8755%
o Size: 4008m?
+ Stage: Design

+ BREEAM Version: BREEAM Offices 2005
+ Assessrent Completed: October 2006

Parcantage % of score attaine

Management
Energy & Transpart
Pollution

Materials & Waste
Water

Land use & Ecology
Health & Welbeing

NN 8 UAAIDIAT Innovate Green Office HALTTAVALLUY

A BRE, BREEAM 2007 AwardWinners[Online], Accessed December 2006. Available from

http://www.breeam.org/
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f1061901M15NH UM U521 1ae CASBEE 91715 Tokyo Gas Earthport Uszine
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v
0NUVVNTBAZIDIARIT]
4 o
e mseonuuujUnseemsieldilsy Teminnuasnaznisszuieeinialag
aq ¥ ~ [ ' ' Qy ) o Yq 9 2
FITUHIATRNINNGA MNFnBUzFoadIvIa Mg uasHahdai v lduassssumnaly
Y v =X
21013 19081931799
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o Y ]
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Building outline

Building type: Office

Location: Yokohama city,
Kanagawa prefecture

Site area: 2,499m?

Total floor area: 5,645m”
Floors: +4, 1 PH floors
Completion: March 1996

A 9 1@AN®1A1T Tokyo Gas Earthport HAYIZAUASLUY

;7 SBC, CASBEE for New Construction Tool-1 (2004 Edition) Preliminary Design Stage
[Online], Accessed December 2006. Available from http://ibec.or.jp/CASBEE/
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LEED for New Construction v2.2
Registered Project Checklist

Project Name:
Project Address:

Yes 7 No

I sustainable Sites

Prereq 1 Construction Activity Pollution Prevention Required
Credit 1 Site Selection
Credit 2 Development Density & Community Connectivity
Credit 3 Brownfield Redevelopment

Credit 4.1 Alternative Transportation, Public Transportation Access

Credit 4.2 Alternative Transportation, Bicycle Storage & Changing Rooms
Credit43  Alternative Transportation, Low-Emitting & Fuel-Efficient Vehicles
Credit 4.4 Alternative Transportation, Parking Capacity

Credit 5.1 Site Development, Protect or Restore Habitat

Credit52  Site Development, Maximize Open Space

Credit 6.1 Stormwater Design, Quantity Control

Credit 6.2 Stormwater Design, Quality Control

Credit 7.1 Heat Island Effect, Non-Roof

Credit 7.2 Heat Island Effect, Roof

Credit 2 Light Pollution Reduction

U A U

¥ez 7 Mo

BB Water Efficiency

Credit 1.1 Water Efficient Landscaping, Reduce by 50%

Credit1.2  Water Efficient Landscaping, No Potable Use or No Irrigation
Credit 2 Innovative Wastewater Technologies

Credit 3.1 Water Use Reduction, 20% Reduction

Credit322  Water Use Reduction, 30% Reduction

I Energy & Atmosphere

[

Y Prereq 1 Fundamental Commissioning of the Building Energy Systems Required
Y Prereq 2 Minimum Energy Performance Required
Y Prereq 3 Fundamental Refrigerant Management Required

*Note for EAc1: All LEED for New Construction projects registered after June 26'", 2007 are required to achieve at least two (2) points under Eact.
Credit 1 Optimize Energy Performance 1to 10

10.5% New Buildings or 3.5% Existing Building Renovations

14% New Buildings or 7% Existing Building Renovations

17.5% Mew Buildings or 10.5% Existing Building Renovations

21% New Buildings or 14% Existing Building Renovations

24 5% New Buildings or 17.5% Existing Building Renovations

28% New Buildings or 21% Existing Building Renovations

31.5% New Buildings or 24 5% Existing Building Renovations

35% New Buildings or 28% Existing Building Renovations

38.5% New Buildings or 31.5% Existing Building Renovations

| |42% New Buildings or 35% Existing Building Renovations 1

I:l:l:[(:redil 2 On-Site Renewable Energy 1t03

':2.5% Renewable Energy 1

7.5% Renewable Energy

12.5% Renewable Energy

= M AW N =

o o o

[ISI )
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Credit 3 Enhanced Commissioning 1
Credit 4 Enhanced Refrigerant Management 1
Credit 5 Measurement & Verification 1
Credit 6 Green Power 1

continued. .

5 & Resources

Prereq 1 Storage & Collection of Recyclables Required
Credit 1.1 Building Reuse, Maintain 75% of Existing Walls, Floors & Roof
Credit1.2  Building Reuse, Maintain 100% of Existing Walls, Floors & Roof

Credit 1.3 Building Reuse, Maintain 50% of Interior Non-Structural Elements
Credit21  Construction Waste Management, Divert 50% from Disposal

Credit22  Construction Waste Management, Divert 75% from Disposal

Credit 3.1 Materials Reuse, 5%

Credit32  Materials Reuse, 10%

Credit 4.1 Recycled Content, 10% (post-consumer + ¥z pre-consumer)

Credit42  Recycled Content, 20% (post-consumer + 2 pre-consumer)

Credit51  Regional Materials, 10% Extracted, Processed & Manufactured Regiol
Credit52  Regional Materials, 20% Extracted, Processed & Manufactured Regiol
Credit 6 Rapidly Renewable Materials

Credit 7 Certified Wood

. T T T T T e R A Y

Yes 7 Mo

BB ndoor Environmental Quality

Y Prereq 1 Minimum |AQ Performance Required
Prereq 2 Environmental Tobacco Smoke (ETS) Control Required
Credit 1 Outdoor Air Delivery Monitoring 1

Credit 2 Increased Ventilation 1

Credit3.1  Construction IAQ Management Plan, During Construction 1

Credit32  Construction IAQ Management Plan, Before Occupancy 1

Credit4.1  Low-Emitting Materials, Adhesives & Sealants 1

Credit42  Low-Emitting Materials, Paints & Coatings 1

Credit43  Low-Emitting Materials, Carpet Systems 1

Credit44  Low-Emitting Materials, Composite Wood & Agrifiber Products 1

Credit 5 Indeor Chemical & Pollutant Source Control 1

Credit6.1  Controllability of Systems, Lighting 1

Credit62  Controllability of Systems, Thermal Comfort 1

Credit7.1  Thermal Comfort, Design 1

Credit 7.2  Thermal Comfort, Verification 1

Credit 2.1 Daylight & Views, Daylight 75% of Spaces 1

Credit2.2  Daylight & Views, Views for 90% of Spaces 1

Yes 7 Mo
BB nnovation & Design Process

Credit 1.1 Innovation in Design: Provide Specific Title 1

Credit12  Innovation in Design: Provide Specific Title 1

Credit 1.3 Innovation in Design: Provide Specific Title 1

Credit14  Innovation in Design: Provide Specific Title 1

Credit 2 LEED" Accredited Professional 1

Yes 7 HNo

BBl Froject Totals (pre-certification estimates)

Certified: 26-32 points, Silver: 33-38 points, Gold: 39-51 points, Platinum: 52-69 pc
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score corresponding to the predicted level of achievement.
MO05 | Where evidence provided demonstrates that

e 2 or more of items a-g, listed below are achieved. 1.67
OR

¢ 4 or more of items a-g, listed below are achieved. 333
OR

+ 6 ormore of items a-g, listed below are achieved. 5

a) Monitor and report COz or energy arising from site activities.

b)  Monitor and report on water consumption from site activities.

c) Monitor and report transport to and from site to enable CO; emissions

arising from transport to be calculated.

d) Monitor construction waste on site.

e) Sort and recycle construction waste on site.

f)  Adopt best practice policies in respect to air (dust) pollution.

g) Adopt best practice policies in respect to water (ground and surface)

pollution.
NOTE: These point scores are not cumulative, simply award the appropriate points
score corresponding to the predicted level of achievement.
Where temporary timber is used on site during construction, this is from a 167
sustainably responsible source OR is re-used or recycled. :
M11 Where evidence provided demonstrates the provision of a simple guide that

covers information relevant to the tenant/occupants and non-technical building | 1.67
manager on the operation and environmental performance of the building.

145
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HWO03

Where air ntakes serving occupied areas avoid major sources of exiernal
polluticn and recirculation of exhaust air.

1.154

HW11

Where sither:

¢ Inthe case of mechanically ventilated and air conditionad buildings, fresh air
is provided at 12Vs/person.

* Inthe case of naturally ventilated buildings, trickle vents are provided on the
majorty of windows, where the windows openable area is the eguivalent o
5% of the gross internal area of the building and the plan depth is ne more
than 15m otherwse extra ventilation is required.

1.154

HW14

Where thermal comfort levels are assessed at design stage, this is used o
evaluate appropriate servicing options, and appropriate thermal comfort levels are
achieved

1.154

HW15

Where evidence provided demonstrates that local control is available for
ternperature adjustment in each area to reflect differing load requirements.

1.154

HW16

1.154

.".I"l"'lE"E evidence provided demonsirales that the risk of walerborne and arbomne
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»  Computer Foom
Humidification Plant 0.76
Cooling Plant

Fans (major)

f a buiding has other major enargy consuming items, they should be
covered as appropriate e.g. catering facilities.

ED3 Where evidence provided demonstrates sub-metening of energy use by 0.76
tenancy/areas is installed within the buiding. ’
E04 Where energy efficient external luminaires are specified and all light fittings 078

controlled for the presence of daylight.

Total points achieved to carmy forward
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o 5% for build '15 {:uc-culpa"uts owver 1IZ|IZ|:1I.r

Where in addition o the above, information is provided to demonsirate that
there is adequate provision of changing facilities and lockers for clothes or 3
dedicated drying space for wet clothes.

NOTE: These point scores are not cumulative, simply award the appropriate points
score corresponding to the predicted level of achievernent.

To3

Where evidence is provided to demoenstrate that a travel plan has been
developed and tailored o the specific needs of the users of the assessed
dewvelopment.

wialking;

cycling;

public fransport;

use of the private car for travel to work;

maopedsimotorcycles;

reducing the need 1o travel;

visitors/custornars;

o deliveries.

0.76
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SCORING

TOTAL OF POINTS ACHIEVED

Minimum Score Required
Raﬁng Design stage & Post Construction Review
PASS 25
GOOD 40
VERY GOOD 55
EXCELLENT 70

155
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CASBEE for New Consiruction

XX building
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CAZEEE-NCA_2004v1 02

{4} Score Shest Execution Design
Entre Bulidng and Resicemal 2nd
Commen Properiies Accomodaton ssclons
Concerned categories Brief summary of Design for Environment _— amgning weighting Total
cosfficients
=
11 Nolse 30 40 - -
[ 1 [Backgrourd noze ] 050 30 -
L i nolse 30 VE | -
1.2 Sound insulation 3.0 [.40 -
1 [Sound Insulation of Openings 30 L& 3 -
Z | Sound insulalon of Farifan Wals an .40 -
3 |5ound insulaton of Fioor Siads (Ight mpact) a0 - -
4 |Sound insulaton of Foor Siabs [neavy IMpad) 20 - 3 -
1.3 Sound Ansarption 3.0 Lz 3. -
2 Tharmal Comfart 30 L35 - 30
2.1 Foom Temparature Coniral 3.0 L5 - -
1 [reem Sating 20 L3 EX) 5
7 |Vanable Loaos & Falowing-up Control a0 - - -
3 |Penmeter Peromance L L2 30 -
4 |Zoned coniral an LE| - -
5 |Temperaiure & Humidly Consol a0 1o 30 -
6 [Induidual Comrl 20 - - -
T | Adowanges for Aftar-hours Alr Sandiioning 20 (R 1] = >
& |monsoring Systems a0 - - -
2.2 Humidlly Consrol 30 L2 30 -
2.3 Type of Alr Condlianing System 30 L3 30 -
3 Lighting & Hiumination 30 .25 - - 30
3.1 Daylgniing 30 L3 -
1 [Dayilgni Fagar EX] L5 30 -
¢ | openings by Crientation an - - -
5 |cayilght Devices 30 30 -
3.2 Ani-glars Mezsures. 3.0 - -
|1 [ctare fromlight ihures 20 X -
| 2 |oayignt conirol 30 -
33 Lavel 3.0 - -
[ 1 [uminancs ) 3 -
[z |unmamsy Ratio of a0 -
3.4 Ligniing Conirollabily 30 -
4 Alr Qualliy 3.0 > 30
4.1 Source Contral 3.0 L5 - -
1 |chemical Follstants 30 .25 3 -
2 [miresal Froer a0 .25 -
3 [wee, Mok et L .25 -
4 |Legonena 30 .25 30 -
30 LE| - -
1 |vendlation Raie a0 .25 3 -
2 |Natural vensiation Performance L .25 3 -
3 |consueration far Outside Alr intake a0 .25 -
4 |ar supply Fianning a0 .25 -
4.3 Operaiion Flan 3.0 Lz - -
| 1 |mmrnmng 30 0.50 - -
[ 2 [conial or smoking 20 050 = 5
of Service 030 3.0
1 Servics 2bllity 30 [.40 - - 30
1.1 Furctionaity & Usallty 3.0 50 - -
1 |Provision of Space & Sworage 30 L33 30 -
2 | Agasation of Sulding & Senvices ¢ [T Inncvadon ) L3 -
3 |Bamer-tes Planning EL | L33 - -
1.2 Amenity 30 -
1 |Perceived Spaciousness & Access o Visw 30 30 -
2 |space for Refresnment a0 -
3 |pecormanning EL | 30 -
2 Durability & Rellabillty 30 - 30
2.1 Earhquaie ResisEnce 30 _ B
[ 1 [earinquakeresistarce a0 - -
[z [5emsmicisoiaton & vioration Damping Systems 0 0.2 = 5
2.2 Senioa Life of Companeis 30 L33 - -
1 |wessssary Refurblshment inferval for Exterar Finisnes a0 Lz - -
2 |Neosssary Renewal interval for Main intestor Finiehes L 12 - -
3 Mecaszary Renewnl Inferval for Plumbing & WWinng Materals in oL - -
4 Mevegsary Renewnl Im=nval for Major Equpment & Sarices an () - -
2.3 Relanlity 3.0 R - -
1 |ruac system 20 WL - -
2 |wiater suppy & Drainage a0 L2 - -
3 |Eeciical Equoment an Lz - -
4 |suppor Mesnod of Machines & Ducts L WL - -
5 |communications & I equipment EL L2 - -
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3 Flgxibility & Adaptsbility 20 (3] - 5 30
3.1 Spalial Margin 3.0 031 - -
[ 1 Jauowance for Story Helght a0 060 30 S
[ 2 [acaptabity of Fioor Layout a0 0.40 a0 S
3.2 Flocr Load Margn 3.0 031 30 -
3.3 AnaptEoilty of Facibes 3.0 038 - -
1 |Ease o air conatianing Duct Renea 20 07 = 5
2 |Esse of wiater Suppiy & Crain Fipe Renswal 30 017 - -
3 |Esse of Blecines wirng Renewa 30 o1 - -
4 |Ease of communications Cate Renzwal a0 o1 - -
5 |Ease of Equipment Renewal a0 D22 - -
6 |Proviskon of Basup Spase 30 D22 - -
[& _ Outdoor Envirenment on Site 030 30
1 Presarvation & Creation of Slotops 30 7] - - 30
2 Townscaps & Landscaps 30 040 - - 30
3 Local Charscteristics & Outdoor Amanity 30 030 - - 30
3.1 amention 1o Local Characsr & Impeossment of Conmort 30 050 - -
3.2 Improvement of fhe Themmal Enranment on Sie 2.0 05 - -
R Reduction of Building Environmental Loadings
LR-1 Energy 0.40 10
1 Bullging Tharmal Load 3.0 [E]] = S 30
2 Natural Energy Utilzation 3.0 020 - - 30
| 21 Dwvect Use of Natural Erergy = = = =
| 22 Converted Use of merewani= Ereay 30 - - -
3 EMficlency In Bullding Servics Systsm 3.0 [E]] - - 30
4 Efficlent Operation 2.0 020 - 5 30
[ 21 Monitorng 30 050 - -
| 2.2 operatanal Management System 2.0 e c 5
LR-2 Resources & Materials 0.3 3.0
1 Water Rescurcas 20 1S = S 30
1.1 Water Saving 2.0 040 - S
1.2 Ralnwater & Gray Water 20 ] e 5
[ 1 [rainwater use systems 20 0E7 = S
[ 2 |omywate Raue sysem a0 033 = 5
2 Matarialz of Low Environmental Load 20 [ = S 30
21 Recyoied Matenas 20 03 - 5
[ 1 [reuse Ercizney of Mateniais Usea In Stucture 30 DET = S
[ 2 [Feuss Ercency of honstnuctural Materais 20 033 = S
2.2 Timbe from Sustainable Forestry 20 nos e 5
2.3 Materiais wiih Low Hea Fisks 20 oos e 5
2.4 Reuse of Existing Euling Skeleton alc. 30 018 - -
2.5 Reusailly of Components & Matenals 3.0 018 - -
2.6 Usa of CFCs & Halons 20 iR} e 5
1 [FreRetaant 30 03 - -
2 [insuston Matenas 30 03 - -
3 |rengerants 20 033 = 5
LR-3 Off-site Environment 0.3 3.0
1 AIr Pollution 30 015 z 5 30
2 Nolss, Vibration & Odor 30 ois = 5 30
[ 21 Motse & vibration 30 oS - -
| 22000 30 o0 - -
3 'Wind Damags & Suniight Obstruction 30 [RE - - 30
4 Light Pallution 30 oo - - 30
5 Heak lsland eftect 30 [E]] - - 30
& Load on Local Infrastructurs 3.0 [RE - - 30
m LR-1 Score book for each building type Officas - - - Orvarall soom on
15000 ¢ - = = pro-mtams
1 Bauilding Thermal Load 3.0 - - - 3.0
E] Efficlonoy bn  |Aesessment by ERR 30 - - - 3.0
Euliding Zervios
Eystem Assassment by means ofner than ERR > s o =
3.1 HVAC Systern a0 = = - .
3.2  Wentilation System a0 S S = .
3.3 Lighting System a.0 - - - .
3.4 Hiot Water Supply System a0 - - - .
3.5  Elevators a0 S s < .
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Nen-Residential Building Criteria

Point Allocations - BCA Green Mark for Non-Residential Buildings (Version NRB/3.0)

Category

| Point Allocations

(I)  Energy Related Requirements

Part 1 : Energy Efficiency

1-1 Building Ervelope — ETTV Section (A) 15
1-2 Air-Conditioning System ‘:if_illfnagﬁ;g 27
Sub-Total (A) - Item 1-1 to 1-2 42
E 1-3 Building Envlelmlpe -.Desig n/Thermal Parameters E:;ltiigg b:zlglto 29
g a 1-4 Natural Ventilation (exclude carparks) non Air-con areas 13
s -g Sub-Total (B) - ltem 1-3 to 1-4 42
8 | g | 1-5 Arificial Lighting o 12
= E 1-6 Ventilation in Carparks EZ?;;I;}CJ 5
E E 1-7 Ventilation in Commaon Areas applicable to all 5
é = 1-8 Lifts and Escalators areas 3
1-9 Energy Efficient Practices & Features 12
Sub-Total (C) - Item 1-5 to 1-9 37
Category Score for Part 1 - Energy Efficiency (Exclude Bonus Points) 79
Prorate Subtotal (A) + Prorate Subtotal (B) + Subtotal (C)
g % 1-10 Renawable Energy (Bonus Paoints) 20
e
_II} Other Green ﬁequirements
Part 2 : Water Efficiency
2-1 Water Efficient Fittings &
2-2 Water Usage and Leak Detection 2
2-3 Irrigation System 2
2-4 Water Consumption of Cooling Tower 2
Category Score for Part 2 - Water Efficiency 14
" Part 3 : Environmental Protection
:,5; " 3-1 Sustainable Construction 14
= :._5; 3-2 Greenery 6
§ .;,‘ 3-3 Environmental Management Practice &
§ E 3-4 Public Transport Accessibility 2
E g 3-5 Refrigerants 2
£ = | Category Score for Part 3 — Environmental Protection 32
é Part 4 : Indoor Environmental Quality
4-1 Thermal Comfort 2
4-2 Moise Level 2
4-3 Indoor Air Pollutants 2
4-4 High Frequency Ballasts 2
Category Score for Part 4 — Indoor Environmental Quality a
Part 5 : Other Green Features
5-1 Green Features & Innovations 7
Category Score for Part 5 — Other Green Features 7
Total Points Allocated : 140
Total Point Allocated (Include BONUS points): 160

Green Mark Score (Max) :

100 + Bonus 20 points

Effective Date

31 Jan 2008

2
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nuulszidivues TEEAM

wuudsziiuainisuszndanaserunasiJuinsnaReuInRan (ju nr-o 49.00) 22/08/a8

F1MSUIASEIUNG TN ﬁ'aaﬂa-!ﬁ

o o
e E I AT xR FADVAT oo eceeeeeseeese e seesse s
d &
T3 T
szezATiUssiiv Fa0aLUY Anefaaie waaiagsnnaia

1 daufiRdEIATS

d &
1.1 |§@aufiniaAtsuazssuUaRaIHIALY
- WNINsEUUIUAHIATUMAN RILA 800 AT WAlHEY 1,200 LuAS 1
- WNINsEUUIUAHIATUNANRILA 400 AT wAlHEY 800 LRT 2 1
- Wwansvuzudesnarunanlsifiv 400 wes 3
4 5 ] ] = = s
1.2 |aguireatATvTeRInunaiUin s gReulwszsnfuliifiv 400 was 1 1
ad wr 1w ] o
1.2 |fneaadnseulaiipendn 5 « 10edrwrunaeasn 1 1
o & da da 1 = :
1.4 |sfeonasuwiuiBunfinudimisszuuiivee = 1
o & Jd4 = e e
1.5 |a@feeiarsusiuiinma i naiauaua = 1
o =3 =1
d ﬂw‘snmuazaw‘gaamﬂm NN 6 6
2.1 |AenadauTin
ad 4 a & od e ' '
2.1.1 |FHufitauanatrrsmioduiidalas (open space) sinadinguanaaIuANaTATs
o o d 4 a 1 1
wiangnanaduy Miatdoedmus 25%
2.1.2 |drdruuazfirn1oainns
& d owoa - e & d e s - L] '
- dnamiuinafirpz Tuaanuazaz TupnAofiuindafimviauaz]sdadsning 1:1.1-1:1.3 1 -
g d eoa e e & d e s - o 1
- ARdunuiniifirnzfuaanuaznzTurnAaiunmiaiAmiauaslsunnni 1:1.3 2 -
- = X a
2.2 |masneszuvinrluiunioade
- w 1 a & d [
2.2.1 [ifusnwidulalnaifinlukuidaata = 1
2.2.2 [ifusnwiminiu (topsoil) i 1
2.3 |owgidndeenasy
o i 1 1 El
2.3.1 |Ugnfiawsinliiaauianasluwzezdefimanzas 1 =
- e '] o w o X d oo '
e.3.2 |fduldlwaiadiaion 1 dudaiiundalds 100 ersnases 1 1
el 1 X a o a2 a
2.3.3 |IAfunudiumauismefawssnuazniafonaaine 1 =
& d & & 2 & X o dFa e
2.3.4 |fun s0% Tuldzasivaauiaduindfivindudula = 1
& d e a & d
2.3.5 [Ugnians sz anAURATHIIARD HID IR = 1
a1A13 34 (0]
3.1 |nsflastuAnsdavanvde (Ransswin 0wl 1)
y = e a ad dva o 1 a 2 ad d
awAdaauaviEwIUAgITundsa AR uAld iy 19 wioawiadawsirdsaluszuuReEfiun
1 . & o ey 1 -
Tifiu 200 zaeiunlddaalsndom
FIHASLUURINT 1

NHIELNG:

wanafs azdmefRzunuluintanu
1 w e s = o
el F1egn Tddmivasadauainisii
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wuudszdiuanslsendanaseuaiiuiinsdadowindas (34 NR-0 48.00)

DIRTATUNIU VDA

161

ATAHETUNTURITHI T URWIUKAAT (R)

A2 |- w1nndh 26 mow 1
- w1 39 mitow 3
ATNSENEMAIIHS AU IHNNAIAT (RTTV)

2 |- dawnh 12 mtomw °
- dnd 10 mtow 4

3.2 |nslosAuansiouanaiuazminsneaneuan
(Fonszning A win v wazdaeldmzuwulidind 15 Azuuw)
Fnsndminimiidesafiuiads (wwe)

a1 | - Tdfiu 35% 2
- ldifu 25% 7
AduUsEnS nnstnaman s aueis (U-value)

- Tsfiw 1.0 wm®'c 1
n2

- Tfiw 0.7 wm®'c 2

- Tsfiv 04 wm''c i

na [lémidnenszan 2 9w (double slazing) Wiaxnai 2

na |ldnszan Low-E 1
FuszindnnadiunAnszan (sc w38 sHGC)

i - #n1 0.75 (sHec #nd 0.65) 2
- dnd 0.55 (sHac éadn 0.48) 6
- dwnh 0.35 (SHGC dni 0.30) 1
é*'u-he:ﬁ-ngnhfuu.ﬂﬂwmqﬂmfﬁ'ﬁmfﬂmwanaws’n (sc)

n6 | - gand1 o9 1
- dnd1 os 2

7 |&fwstannausn Budinudou(dganuisdonfindlifiv 0.6) uaznanasmiofiu 200 ke/m' 1
ANNETEATIN AW I BN TBUan  (OTTV)

- #ni 45 wond 15
- #ni4o  wond 17

3 | -éniss wond 19
- #ni30  wond 21
-#nies wont 24
-#ni 2o wond 27

SIMAsULNWINT 2

PHELNR: nenaf azsaefirzuunluvindanu

fa #hegn Tdamiuanadruasnha
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DIRTTATNNU ViBFHA

' e o2 o w1
3.3 AN TN uTWATaUWATA LAz g

- @11 0.9 I/sec m of crack 1 -
- @11 0.6 I/sec m of crack 2 -
- @071 0.3 I/sec m of crack 3 -

4 szuvdsvenma 15 8

= o2 o - o ' o [P e d e X od
4.1 |Us=Endamausiesaedduanna (iBanszndne 0 wie o dhdvie a1 uaz @ TAwndlnadeiunun)

4 - = ™ o = [ w ' g e & od
1 [wiaeuFuaimezuindn (szuuuenamniowuulugn Afansewite 1 uaz ne dhdne 01 ues n2 T wmdaRefuiui)

A1 |afAszuigaEiauEIsanA aualifin 5 AuAHEY

- EER 870771 3.22 (10.10 Btu/h/W) 6 -

- EER #7771 3.37 (10.38 Btu/h/W) 8 =

ARATEUIEANNIUEIEEINA AWIAIUAT 5 duRTHEY

- EER #1AA71 2.92 (9.18 Bth/h/W) & -

- EER #1AA71 3.06 (9.61 Btu/h/W) 8 -

nez |tAATEUIEATIHIBUA BN NATUIA

- EER #1771 4.55 (14.30 Btu/h/W) 5 =

- EER #1011 4.77 (14.98 Bth/h/W) 8 =

T o e o 5o BNiln o« 3o Tyidn naisfunun
7 [szuudiuennAsuiaing (WBansEnIne 21 waz 22 61HN 21 waz 22 IMATWINOR AR URUR)

o : .3 = = o & I
9 1 |URREIN TR TLEHEUA TS UNERATTHIEUATIEN A aualaifiiu 100 MHF":W:NLE‘H

- coP #7A1 2.84 3 -

- coP ¥R 2.97 4 -

] P = o & = ' a
LAY TUTLEUERASEUNERITHYEUATEDIN A dUIALAUATT 100 F'HF!']"INL%‘H

- cop #1nAdn 3.08 3 =

- COP ¥R 3.22 4 =

El PO = W e - w ' ., o
2 2 [PETEIMTHRILEWEURATEUTEAITHIDUATEWT IUTAUDEATT 1350 AUATTHLEW

- COP #7077 4.11 3 =

- COP #1AT 4.30 4 -

El PO = W Y - ar o
LAEITHTILEUWEURATEUTBAITHIDUATEWT TUTRA 130-199 AUATTHIEW

- COP ¥R 4.92 3 -

- COP #17A11 5.16 4 -

El PO = W Y - ar o
LAEITWTILEUWEURATEUTBAITHIDUATEWT TUTR 200-249 AUWATTHIEW

- COP #7101 5.51 3 -

- coP #nAdN 5.78 4 -

FIHASLUURINN 3

PHIELNR: wanede azdpedmzuunluindaun

| o=

fay dega lddmiuaadruasntil
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2 sz |iedasiminduafinszunaansioume euin 250-400 FuaTdu
- coP #1nni1 5.67
- coP ¥1nnin 5.94
whaeimindurfiaszunsansioudiei swimAundt soo fuaadu
- COP ¥1AA11 5.95
- coP ¥1nA1N 6.24
23 |tAdaeguiin
- HamaUazAniaings
- irdmsguiiUasRnanInge
14 [nasEuieAnHiauw
- amwildmassungRatawdaduiesantaite i
- fineludsnanssnusantaiiantAlndiEALAzRERUT AR
15 [dawmdreandu auimnsus 1500 175 (3000 cim)
- "awasUszAngnnge
- szuvasuladu(vay) TeagunsaiasesSisouiean (- 30% Rufliuania)
- fszvunsmea1niARfivsEEnSaw
4.2 |a1viAnnadu
421 [ldasinrmaduisdoasasnnziaunszaniioe
4.2.2 |fszuussnndunsitlnasasaainamadu
4.3 |szuuiannnAuigniidnanans
4.3 [danasinsienauignidhatemsui
4.3.2 |fiATa0uanIUABuAITNEEUDINAZETNA (themal wheel, heat pipe W38 runaround coils)
4.3.3 [denharmAdionansliogluinumieifinafivuazunasrnaiau
4.4 [msudelaugunan
- wanlaunsAursgangfiennidneludulauden (liifiu 200 m")
- ugnlaunsArursaamgianiantelwlnlaudosasiia dulauntely
45 |piamaludussniedmdiuainauazdiulduivannia
fAndnUszindnnsanemanausy (U-value) 49091 1.2 wm'e
5.1 |dhwinasiAianudasainsdu
5.2 |unaAirdslwidasadiegean
- 125 wont
@i ot
SIHATLUURTNT 4

WHIBLWES

Aa4 LREGE] Tddmiunadruasnians

wanafe azsaednzuunluindouu

o=
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52 |-é&nhes wm 10
5.3  |lwAfiansaanuuunTsdoeainonenseniteeuuazAuiialy (task/ambient lighting) 2
5.4  |fgunssimursszuudasainafianmssmdananm 1
5.5 |uannslelaluiuaeshoduiuidas (lshfiu 150 m%) 1
6 WRIITUNALNYU LAZNTSIANITWAIITY
6.1  [muhudssyassdnauruurolssiug (dasldnzuuwisluiain 6.1.1 uas 6.1.2 wia 6.1.3)
611 [szuumumauaszivg
- uanaindriugnuaaziuluuildsunsssanani 1
- uanaindrIuAnuaUsziuiluRuildS U Nd faunsalpsininudesssHand 5
uazflszuuAIUANSERURTHdR AR su R U sERuuuudaluiE
6.1.2 |uindnldusoasanani
- #Wuiannndi 25 w TiumesssnenE (OF = 2%) 1
- #uiannndi 40 w TiuFessssd (OF 2 29) 3
- #uiannndi 55 % TiumessssE (OF 2 29) 5
6.1.3 |fuflvpeannndt 20 % Tdugeassned (OF = 1) 1
6.2 |finsldmanaTunsguiauuaziandnTunauny
- doud 0.5 2ReANNEEINT3TENA M 1
- foug 1.5% aaeAnusaantslawionu 2
6.3 [MUinsARATHALITH
6.3.1 |usnfimaidasinnslinaaauadiuainimuasIWiuassdng 1
6.3.2 |fszuumuanntsldndsnuaasanansieszsuudnluii 1
7 sEUUFMAUIE 5
7.1 |flagadaiszvdainannnit oo wadimuseasdmulagedasivonsm 1
7.2 |ldfaninsndminasiafgunssimuruniadadalredalusi@idiwuannndt oo wadidud 1
ansfiaminionun
7.3 |isssguindssunlinamaiuszdnsmmnge 1
7.4 |gunsalasiannsldinuazn1sings
7.4.1 | fanasinindasluduminanienatsuazszunsanudau 1
7.4.2 |fadsszuuiannsiai 1
7.5 |fszuudnifusindusnldom -
7.6 |fszuudnimings Uadnaszuasiadnlaiu -
7.7 | fszuuimitiondusnldlne -
FIMAELUURIT 5

NHELNR: wanafs asfnedazunuluindonu

\ . o . = o
Haa LRkl Tdamiunsadruiaaniand
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wuudssdivamsussndandteunasiuiasdofouindon (3% NR-0 48.00)

DIRITAIUNITU BIAYA

8 JaRuasMINaaig

g1 |fumwuazdndiuntstlasiusantzuazfesunmatnnisiaaing = 1
g.2 [FenldAuazwiassmriaudfdianiznuiBiaudafandasniae = 1
8.3  |fnsinuenuasdBnissezmauion (reoycle) 220n7518a1ATs = 1
8.4 Lﬁaﬂiﬁwﬁ'ﬂﬁﬂﬁwgﬂ (reuse) = 1
8.5 [Benldiaanyuiou (recycle) - 1
3.6 Lﬁan'lﬁaqamuﬁdauans:ﬂmﬁmudaﬁummﬁ’auﬁ'ﬂﬂ - ]
8.7 |ldinafindaainouvunaadnia (prefabrication) - 1
9 lmnﬁnmsnnnuuuu.a::naqnéﬂsmé’nwé’amw%’nmﬁau.'mﬁ'ml 8 1

= s ar a ar : o d
9.1 LNARANTIEDAWUULEREN ﬂ'E!'ﬂﬁﬂi:ﬁﬂﬂwauﬂ%;"im&ﬁaﬂﬂﬂﬂEJN g4

= BEU e 2 1
2
T 2 1
— BEU et e 2 1
e ) o L o - - e 4 o
9.2 [davihgiiantaldanarsuazausunsidnirssnulszndananusnwioindos 2 1

FIHASUUUKRLIN 6

&
FIHAZUUNIRURA

NHELNR: wanafa asfaefazunulwindonu

' a = s 2 da
i “ﬂﬂf.lﬁ!@] 1ﬁﬂ7ﬁ§ﬁﬂ'ﬂm‘ﬁﬁa~ljl§|'§ﬂ71'ﬂ3~l

ayUAzLUNLGARZ WA

FAMABLUY
4 NIRHA 41

HHIA

ATUsznen
WAITU
ANSURREAURD
Souandan

=
pan1suszidvenAs
malsznén fi A T
WHIITU 245 260 275
AHTUERtaUES 421 | 431 5.1 7.5 8.1 8.2 ATAZUUMARLES
Fawimdau
T
aiaglIsEd . . . e
i =]
U ST} Y SO, L2 I

luaunFianii. ; : : e
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a 1 ' U a
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a 1 ' U a
nuudssiuyIuUnsan 2

woudszifivermssninaulssndandsaueziufinsne dunaden sy

ninaf 1 idaasamsuazanuiades

1. fidsTnsans 6. nsaamaidanzlaun miouiinaseue1ns Urban Heat Island
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