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Abstract

In recent years, green buildings have gradually attract attention in the world.
Energy-saving design is a important item in it. At present, lots of designers refer to or
make use of some existing energy-saving designs without knowing the actual effects
of the designs. The level of energy-saving of a building design can be scientifically
evaluated and simulated using energy simulation software (e.g., eQUEST energyplus,
Ecotect, etc.),but use energy simulation software is a troublesome and
time-consuming work. However, there is demands for creating a baseline to determine
between good and bad, or getting LEED EA Credit 1 points, but it also is a
troublesome and time-consuming work.

The other hand, BIM(Building Information Modeling) gradually become
maturity, and there is some construction-related companies use it whether in domestic
or foreign. This research apply BIM(use Autodesk Revit) to connecting energy
simulation software(use eQUEST), even though there is some software can apply
BIM to connecting energy simulation software, like Green Building Studio(GBS) or
Ecotect. Because some problems of agreement by the world, LEED EA credit 1 don't
accept the two software.

This research apply BIM with programming language and database to develop a
prototype system. This research design procedures for dealing all BIM's data, let user
can immediately realize the level of energy-saving and LEED EA Credit 1 points, and
then provide building's owner with choice of appropriate design.

This research display and operate the prototype system in expert interviews, so
expert can easily understand this research 's idea, and then This research let expert
comment "If the prototype system is completely developed, how about the
practicability of the system?". The result is the system will reduce huge time of design

while buildings need to determine between good and bad or get LEED certification.

Keywords : BIM (Building Information Modeling) ~ LEED -~ Energy consumption -

Automation
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Nonresidential Residential Semiheated
Opaque Elements A bly 1 latis A by 1 lati A bly Insulation
Maximum Min. R-Value Maximum Min. R-Value  Maximum Min. R-Value
Roofs
Insulation Entirely above Deck U-0.360 R-2.6 ¢ U-0.273 R-3.5¢ci. U-1.240 R-0.7 ci
Metal Building U-0.369 R-33 U-0.369 R-33 U-7.268 NR
Attic and Other U-0.192 R-5.3 U-0.153 R-6.7 U-0.459 R-23
Walls, Above-Grade
Mass U-3.293 NR U-0.857% R-1.0¢ci? U-3.203 NR
Metal Building U-0.642 R-2.3 U-0.642 R-23 U-6.700 NR
Steel-Framed u-0.705 R-2.3 U-0.705 R-23 U-1.998 NR
Wood-Framed and Other U-0.504 R-23 U-0.504 R-23 U-1.660 NR
Walls, Below-Grade
Below-Grade Wall C-6473 NR C-6.473 NR C-6.473 NR
Floors
Mass U-1.825 NR U-1.825 NR U-1.825 NR
Steel-Joist U-1.986 NE U-1.986 NR U-1.986 NR
Wood-Framed and Other U-1.599 NR U-1.599 NE 1U-1.599 NR
Slab-On-Grade Floors
Unheated F-1.264 NR F-1.264 NR F-1.264 NR
Heated U-1.766  R-1.3 for 300 mm F-1.766 R-1.3 for 300 mm  F-1.766  R-1.3 for 300 mm
Opague Doors
Swinging U-3.975 U-3.975 U-3.975
Nonswinging 1J-8.233 U-8.233 U-8.233
Fenestration Assembly Assembly Max. A bly A bly Max. A bly A bly Max.
Max. U SHGC Max. U SHGC Max. U SHGC
Vertical Glazing, 0%—40% of Wall
Nonmetal framing (all)® U-6.81 U-6.81 U-6.81
Metal framing . U-6.81 ) U-6.81 U-6.81 _
(curtainwall/storefront) SHGC-0.25 all SHGC-0.25 all SHGC-NR all
Metal framing (entrance door)® U-6.81 U-6.81 U-6.81
Metal framing (all other)® U-6.81 U-6.81 U-6.81
Skylight with Curb, Glass, % of Roof
0%—2.0% Ugpp-11-24 SHGC ;-0.36 Ugp-11-24 SHGC ) -0.19 U124 SHGC ;) -NR
2.1%—5.0% Ugpp-11-24 SHGC -0.19 Ugp-11-24 SHGC 016 U124 SHGC ;) -NR
Shvlight with Curb, Plastic, % of Roof
0%-2.0% Ua"—w.?‘) SHG(‘a"—O.N Uan- 1079 SHGCaH—U.E? L'a"—lu.?‘) SHGCa"—NR
2 1%-5.0% Ug-10.79 SHGC,-0.27 Ug-10.79 SHGC 1027 Upp-1e.79 SHGC 1 -NR
Skylight without Curb, All, % of Roof
0%-2.0% Ugp 772 SHGC 10,36 Ugp-7.72 SHGCy)-0.19 Uy 772 SHGC ) -NR
2.1%-5.0% U.’l" 1.72 SEIG('a" 019 U.’l" 172 S][GCE]] 0.19 Lfa” 1.72 SIIGCa]I NR
*The lollowing defi apply: ci. = ¢ lation (see Section 3.2), NR = no (insulation) requirement.

“Exception to Section A3.1.3.1 g
"Nonmetal framing includes framis

materials other than metal with or without metal reinforcing or cladding.
“Metal framing includes metal framing with or without thermal break. The “all other”™ subcategory includes of

(F#L &R - ASHRAE 90. 1-2007)

%, fixed windows, and non-entrance doors.
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7 2.2 Z0NE2 z_ ¥+ P 2

Nonresidential Residential Semiheated
Opaque Elements Assembly Insulation Assembly Insulation A bly Insulati
Maximum Min. R-Value Maxi Min. R-Value Maximum Min. R-Value

Roofs

Insulation Entirely above Deck U-0.273 R-3.5¢ci. U-0.273 R-35ci. U-1.240 R-0.7 c.i.

Metal Building U-0.369 R-33 U-0.369 R-33 U-0.948 R-1.1

Attic and Other U-0.153 R-6.7 U-0.153 R-6.7 U-0.459 R-2.3
Walls, Above-Grade

Mass U-0.857° R-1.0¢.i® U-0.701 R-1.3 c.i. U-3.293 NR

Metal Building U-0.642 R-2.3 U-0.642 R-23 U-1.045 R-1.1

Steel-Framed u-0.705 R-2.3 U-0.365 R-23+R-1.3¢i.  U-0.705 R-23

Wood-Framed and Other U-0.504 R-2.3 U-0.504 R-2.3 U-0.504 R-2.3
Walls, Below-Grade

Below-Grade Wall C-6.473 NR C-6.473 NR C-6.473 NR
Floors

Mass U-0.606 R-1.1 c.i. U-0.496 R-1.5 ¢c.i. U-1.825 NR

Steel-Joist U-0.296 R-33 U-0.296 R-33 U-0.390 R-23

Wood-Framed and Other U-0.288 R-33 U-0.188 R-53 U-0.376 R-23
Slab-On-Grade Floors

Unheated F-1.264 NR F-1.264 NR F-1.264 NR

Heated F-1.766 R-1.3 for 300 mm F-1.766 R-1.3 for 300 mm  F-1.766  R-1.3 for 300 mm
Opague Doors

Swinging U-3.975 U-3.975 U-3.975

Monswinging 1J-8.233 U-2.839 U-8.233

Fenestration Assembly Assembly Max. Assembly Assembly Max.  Assembly Assembly Max.
Max. U SHGC Max. U SHGC Max. U SHGC

Vertical Glazing, 0%—40% of Wall
Nonmetal framing fall)b U-4.26 U-4.26 U-6.81
Metal framing

. - ¢ U-397 U-3.97 U-6.81
(curtainwall/storefront) SHGC-0.25 all SHGC-0.25 all SHGC-NR all
Metal framing (entrance door)® U-6.25 U-6.25 U-6.81
Metal framing (all other)® U-4.26 U-4.26 U-6.81
Skylight with Curb, Glass, % of Roof
0%—2.0% Uull_] 1.24 SHGCu"—()Jé L'all—l 1.24 SHGCﬂ“—O 19 L'all—l 1.24 SHGCHU—NR
2. 1%-5.0% Uull_] 1.24 SHGCa"—O. 19 L'all—l 1.24 SHGCﬂ“—O 19 L'all—l 1.24 SHGCHU—NR
Skylight with Curb, Plastic, % of Roof
0%-2.0% Ua"—w.?‘) SHG(‘a"—O.l‘) LEI"_ 1074 SHGC'a“—U.E? La"—IU.‘.“J SHG(‘a”—M{
2. 1%-5.0% U 1079 SHGCp1-0.34 Uy 1079 SHGC ) -0.27 Uy 1079 SHGC 1 -NR
Skylight without Curb, All, % of Roof
0%—2.00% [Ja"—]‘.?l SHG(‘a"—!I.EB Ilal]—T?E SHG{‘a“—i].]'J ”B]]_ 772 RH(i(‘al]—NR
2 1%-5.0% U.’l]l 7.72 SEIG('a" 0.19 Ual] T1.72 SI!GCa“ 0.19 Ua]] 172 SIIGCEU NR
*The following definitions apply: c.i. = continuous insulation (see Section 3.2), NR = no (insulation) requirement.
“Exception to Section A3.1.3.1 applies.
"Nonmetal framing includes framing materials other than metal with or without metal reinforcing or cladding.
“Metal framing includes metal framing with or without thermal break. The “all other” subcategory includes operable windows, fixed windows, and non-entrance doors.
(F#L &R - ASHRAE 90. 1-2007)
STEP 3. 13t fi42a% 3 #c#822 > Baseline Building :
#-Proposed Building ¥2 Baseline Building # it Rk F 4T £ &7 3 &%

B ER AR L RBRTAON 2 M E > AR SN S > R

N

Pei 2.3 s it 4 o v @3 LEED EA Credit 1 & @5 p chodic B¢ £ &
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W P L AZE 10%0R) & % P~ 18 LEED 323 -
ERR N O

=k
<l
&
(s

RN R r N SRS RS ST

Benjs § R it o P TR AN 22 M

Baseline Building %, 4% it = ~ — Proposed Building 4= it = %
Baseline Building 3,4 i = #*

2201

Baseline Building %, 4<% & — Proposed Building 34~ % &

Baseline Building (4% & &

o Cnal
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2.3 il g @ A HHE L

Mew Buildings Existing Building Renovations Points
12% 8% 1
14% 10% 2
16% 12% 3
18% 14% 4
20% 16% D
22% 18% &
24% 20% 7
26% 22% 8
28% 24% 9
30% 26% 10
32% 28% 11
34% 30% 12
36% 32% 13
38% 34% 14
40% 36% 15
42% 38% 16
44% 40% 17
46% 42% 18
48% 44% 19

2.4 BIMgrsz @ a5 en s
W5 e 5 B ¥F9H Autodesk Ecotect fri # % | 5 JR4%+ Green Building
Studio(ff 4 GBS)#Hif & 47 F 2 48 LG s-BIM 222 & 3 A W ad i

VRN N R

16



€ Autodesk Ecotect
# itk 5 Autodesk Revit z = frdic 48 » # #- Autodesk Revit 4 BIM 77 3¢

& 2 aREE] 0 54 GBXML ® ~ Autodesk Ecotect £igfFa 47 » i &

BT AR
1. Kk¥gar BOBLE T HA AT A s B, T TR T ARk o

2. EBRI T UPBEE T R &L D GE R ES e
3. BRAATIHZEAY LG fORT TR S B SR

4, RKRFLIFEE TR RSB ERE DR GE R R

5, BP R ERIAPEZA - B p BREXLGRTRA, D738 &0 B

6. Right-to-Light: =& AF HMiTH» vz AP 8o

T, BB 445 H R BpE R o 47 DIAF R i 3 2 47 e ML B o

8. BIAFFEEAFEIARL T, EFAT2E LR Ttk

9. WhArfF AT AR M PN F A F CFD (nfd+ &) 1294 2 &

A ¥r4eit B 18 %~ v Ecotect Analysis I % = ARL4 1+ o

B2 2R % Ecotect M~ 175 £ 7 4R F 2%k (AW 2.3 #77 )o fe p w0

2 Bcotect * B AA4L i o By n T R R T % 24k 28 23n 8 2 LEED
FACredit 1 & 72 B2 H¥cdpom 271 1 & § 4 HE L KPR T RR G554
» ¥ R_LEED EA Credit 1 igig s p » F]o* Bcotect £7 # £ #7318 -

LEED er¥#75 58 p ¢ > X a5 ¥ 13 * Ecotect aidicdy o
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B 2.3 Ecotect 4 7 2- % »x %

(F4L &k : http://www. chinabim. com/green/bim/2010-04-19/749. html)

€ Green Building Studio

GBS ##* % J 3V JR4% > 4 ,T*u{i—" HHIRds o i@ * 4 4ok Ecotect #- Autodesk
Revit 12 BIM e77 Va2 2 d# T 0] > 548 GBXML #45% % F + @ > 2 F1 (v
F15 oGBS - kAR o Ao PR L CEAFWA AT
REEkIER 484 2 0 wdrlk Ecotect » i 44 2 P o LEED EA Credit 1 ¥
F 4% Hdchh o 4 Bk LEED sk Shug = e BN B 647 B #ich o

¥ b GBS w Bk s = T 4% eQUEST ~ energyplus ~DOE-2 & 7 fiAp % > &
e AT F R it FF R E X BT ARR AP LEED @ Lo iz 4
420 Bkt gc i = Baseline Building € & - #fp'f ¥ 421 17 5 Fpt GBS
ITABEATT YR S pE il e

d AT 2B %P iR —*‘“ 18 7 LEED EA Credit 1 2 4 #& >
MAa g T s w4 D eQUEST M E F st ffsau o € 0@ 2 GBS+
#-BIM w4 2 eQUEST » 1= GBS % 7 ¥ 12 JRix > F &7 7 it % B2 B kA8
Tz & FPL AP R FRER R 2SR F % BIM

w48 T eQUEST » £ % %l i¥ Baseline Building ™ 3+ % LEEDEA Credit 1 2. » # o
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http://www.chinabim.com/green/bim/2010-04-19/749.html�

=% BIM2Z2RALLHREENZ IR FRA

3.1 BIM #t# —Autodesk Revit

Revit #_revise instantly(= iz I)m‘fﬁ”@, m & o Revit $ickl+ £ qua
B4t 1997 & K o 2 d § 4» 8- dcit CAD Bpesl 84845 CAD # H-engljle 4 B 47
Bl o &3 3| E DR éiﬁiﬁfjﬁﬁé’hﬁﬁﬁﬂ;{? CAD > j&~ B &at /3™ 2D M
A E o RN L B T A A FE o
Revit &£ & &2 AT 3] (BIMDK3 e 5 L5 2 AAF T I
BERRF e B AL gt o L H A H P Z AT B 0 2 it

I AR R T UL EERE

i
)@4

ApEPFREzfrpLo
AFA AL - ALEnTHREA#RSE 7R LS AR R ITRE T
@ % o Autodesk Revit #-p* FRA#HLH N L H IS AL Tl
Wi fodod K- 179 (#Ecd - 2007) -

Autodesk Revit & ¥ 4p b chfic# 3 & 3 = #& Revit Architecture &
Revit Structure /2 % Revit MEP o Revit Architecture i & # it ¥ & 3tz # ¢t
BLEAPN K ERE LG ORI vV B RE AL G FRNRFE A
FRFZREY DV REBERBEpERAERE N NIR -

Revit Structure 1 & it F £ 30 HK 3" » v F iRk T8 - dp ¥
FpriEdn 3D A P B ER PRI T PR AKX TDILE L B
EET U w AT S AT R 1T R T P BB et Y B A )
BHEH R R o RS B2 Excel MIEE T B RBBHEA T BB
B o el PR A Y B R e 1 2 f g AT o

Revit MEP 3 - 2 & 5 % 1 427 (MEP Engineer)® £ 37 e & % Skt
T oo WEBR IAREE AT FRL KBS ok 2 Revit i FIFRER £

Boit 3Kt Aot BB K - R B MEP k3% ¥ 3t Revit MEP #7#k il iF
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TR T MR BBT B R St i 7 K R R g
BARE AREABAL SEF BRAR S ER Y FERE P ¥ AR
P b PEREARFZITE AR CEROFER(ZEF2 > 2009) -

4 i Reivt A FA ST RBIMF I Ap B3E > b E 3R BR3P 0 B
heiE JEFRAE R AR AR R TR = A 7 ¢ Revit Architecture #i% F
I Revit MEP» # & F R L2 AWITRIFE R Y > 4ot TR A HBFT BB
s e 10T o

AETEF A AT RBE R IR Y NP Es A E AT A

SRS ST S I R PR R e e R

3

FEALF W It - KT FRASTE MK A E AR RDL R T A

3 3 * Revit Architecture m 2 * Revit MEP o

A A3 % Autodesk Revit A & R P i Rp @ % fimit g b » Ao ge

=l

FAR IR P (4ot gk~ ¢ #)% * Autodesk Revit o 3 - 2 X H|(4r
g Ayt s TEATRBERERFE FE) T A POF Y P ipRotE

BIM #c#8 > i -

3.1.1 RevitAPI /&
AL PG ERBIMEH v eB:e 7% Flpt ¢ % * 3| RevitAPI »

4 % RevitAPI z # » At & 4 % A % API(Application Programming
Interface MAL) > * s B* 25416 > %&{ﬁﬁg R S R L PR e = ¥ ey
Fod WITERFMARBD ZR S FF EF R PAFRA LRG]S ] Pl
A G Ae N h K A ER BN ROFTRY MR G iy AR R
Bl 5 S F FB] £ ILRIA o AN G R ET N K A IR SR T R
HplEescEAmp B > MEeE AR BERRE A KF g
e R A
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B AN A 5 T Toegiv® %% (Operating system) ;5 & A58 5%
B ESEY BN R Y nfe g ) c B R P HERET RS EFARET
Mo R R AL BE RK RS S P RILFRH N I (]
mé& o APl AL R e THERT-BAG @ A H > B RN Ao F IR
Hkm & o
blde B30 B Y ch- e APT & .%aﬁl#ﬁ%%ﬁﬂ"‘v 3 ’?%:‘W}@?J hRE
CEAGtE e BT AN GRS AR T ARE R BT AP

M 3 FB???]-%QV*“VU“ API e 3 (a3 B ) kAT 4pik o

B 4250 A - wdR L S AT RS e BlAES  RARN R E
i1 Be TS, - THAEE, C TAREY HART, B2

FE AP API V% Ko e R F Bk eodd 7 LU 250 %ﬁE’ API 4 @
kPR A kA TALE - gk Web PRI > H 3 B PR o
BN FEIARR T NERERGFAMaELF e E I FE
REEFTHEEH - » 7RV BB FE - AN A LB PR AP
FOEAAM AT > iR APl B a g {sem g BF TR o
¥ L API * » % (windows ~ Linux ~ Unix & & $tenn) i 5 AP > 2 2biF
¥ i BEsp 3T APl 175 - i3 »eeh g K5 0 icdcil © (windows) <0
API B SaF IR ERTYREhad T ITRF IR LF E R
A e APL a4 g s 3 R Z B et e o e Google ~ FE R R
o @ NEFEALTEIPRFAAPI B2 E o F Ly
« Hcir Win32 API
* # % Mac OS X = Carbon ¥ Cocoa API
« UrMap API
« MSN # % £ API

 Google ¥ B+ API
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(FAL iR @ s - 2011.5)

RevitAPI % % Autodesk Revit # &1 APl » 4ok H i #48 #74% &0 AP >
EEYBE R RS S o A TLEH N IR S S & AR B X
A ¥ &% RevitAPI »# v H Jt ~ # i » i€ $F3 Autodesk Revit e * o

AFE Y 2 » #38* RevitAPI #- Autodesk Revit &2 # @ fr#fe (& - 4
L1 5P Y F k¥ Autodesk Revit 12 BIM# iEpF » #73c§ $ * chgff
FURARBE B B~ il o R WBE £ R % (4556 % e LEED EA Creditl

2 AE)F R Revit B FR G L o iR FTPRERG LS K o

3.2 2R s —eQUEST

AT Y 2 AN PR AL TN eQUEST > 5 2 Wit hingE ¢ 4 &=
ThiEFNFd ERY GEOLIR I HRITEE E TP IR R RF a0
SEMBHFLAGEEAANT ARSI P A TR AREF L
BT EFEAPRRIAENLHEY cBERLS F R B
PR BHTEER TR L2 ARERTA O REFHE NF ETA 58

WL F G 2 E 8760 | P2 4L
ek AT gd eQUEST 238 » {7 Mmy 1 REASF P LR | %

oo BT B de o T E RS PR RE 02 eQUEST Hiofstde i > 1B

I3

LEED 32§ o @S2 AR 2T L0 R 4 0 7 & 2 Zact s
Koo dedh S P hd 34 (SR ABREFE AL 2009 0 2 FtEHEMASH
RGP Y o ipr LA wmY * eQUEST @ 7 * H i 2 J 4o it et cha
£ RFZ - o

£ % > eQUEST & User Interface(ff A UD) » 4p #+>% DOE-2. 2 %3 » ¥ 12 %
S A o PR g~ PSR T DR Y AT Y DR Bl
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MY #E % U] Automation & 78 5% > ¢ & Visual Studio #74% &
—leE R Pl UL Ao it 0 @ eQUEST 5 UL Ao > A7) 4 s

¥4 eQUEST 3% 7 g ac ac a3t & o

3.2.1 eQUEST 2 inp #%
eQUEST 2 inp fhAzenFal> T 5 eQUEST 4 73+ 8 F & cnory T % { inp

FhenFoRls E20 R { eQUEST L 73 B ehfzn > Fp At~ “rHR 3 2 3] %

=i

SR gl U Roar e FORECIR S inp AR 0 %~ inp ART 0 £ 7 eQUEST
3 E o gt 75 eQUEST #7138 2022 4= a0 Wkt 2 Bicdy ©
eQUEST 2. inp #%7 % T2 A(txt)dh > B 4o@ 3.1 #77 » & FIPF

B r FTHREHESET -
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BEFR =REELH BR0) BRNV HEH

$ FEEEREREAERRRRRE AR R R R R RNk R kR Rk kR R R Rk R R Rk
$ ik ik
§o¥x Floors ¢ Spaces / Walls / Windowz / Doors ¥
$ i1k i1k
$ S5 S S SRRESSEEE SRRttt sttt sttt Elees sy
"EL1 Ground Flr" = FLOGR

AZTHOTH = 260

POLYGON = "EL1 Floor Polyzon"

SHAPE = POLYGON -

FLOOR-HEIGHT =9

SPACE-HEIGHT =9

C-DIAGRAM-DATA *Bldg Envelope & Loads 1 Diag Data®*

"EL1 Core Spe (6.C17" = SPACE

i 20.65

Ji 38.4

SHAPE FOLYGON
ZUNE-TYPE NCONDITIONED

LIGHTING-SCHEDUL
EQUIP-SCHEDILE
[NF-SCHEDULE
[NF-HETHOD
INF-FLOW/AREL
PEOPLE-HG-LAT

| PEOFLE-HG-SENS
EQUIP-LATENT
EQUIP-SENSIELE
LIGHTING-T/AREA
EQUIFHENT -/ ARE4
AREA/PERSON
POLYGON
C->0B-SRC-ETUH
C-sUB-SRC-EW
C-ACTIVITY-DESC

( "fnnual Schedule light" )
( "innual Schedule mizgd" )
"ZGE-51 (SUMY C-Inf Sch"
RESIDENTIAL

L]
-
LWy I

L]

—

=T e e e [ —

B

I (Multifamily)*

"EL1 Flr (6.C1.11)" = EXTERIOR-TALL

i | 1 3

B 3.1 eQUEST 2 inp #% 1z % & (txt)F £z

3.3 K& ERBK —Visual Studio 2008
Visual Studio #_* %= 3% ASP.NET Web & * #2;% ~ XML Web Services ~
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Lo Bt A2 FRRY AN - BB F L E o Visual Basic ~ C# 4 C+t
F e LS EE RS (IDE) 4ot - RTF L * 1 5227 L

LR s

lid =3

HE S kaguE R o ptek izt v @ % NET Framework % < e
e 0 414 ASP Web & * 425 % XML Web Services B4 ehi iF o

C# rsrksren- P 2o F 7 AR AL C & Java #F7 0
PR CFTaEE o TR YN Java F3 PORERB AR L F
g4 o A d A4 T 5 NET P AERTBPET o

RevitAPl # 3% i C42 VB.NET & fEzF 7 2 5 B4 » @ A3 3[EH R * Cn
B P e T SRR
. WP~ 588 % RevitAPl i8R g A R % 2 6% CH> Fb 4 ikt 5 5 K
AN AO i B A
2. = % #xAutodesk “tH# dehge ] 5 5 i * CEo & R b RevitAPl st

e SRR CEo Tt G s B e

3.3.1 A A e E X2 IR
#7312 Visual Studio B4 435 % s> v ¢ * 3 NET Framework % % e

SR F) L AFT Y 2 BT en g R o~ - 4207 Visual Studio B A &
O~ 2 @R > 4o Microsoft. Office. Interop. Excel ~ Ul Automation
IR YA 8] A
Microsoft. Office. Interop. Excel
AF g Excel i FRAEKR* » R Hg* Hw TR be MSsql & A
MYsql #8¥ - &&= % r2 i ff B ehExcel % TR > @ & Visual Studio ek 5
® ¥r4] Excel 5 Microsoft.Office. Interop. Excel » 4% 3 7] % sui 2

LR ERATEDS LT G R Revit #rig * 2 $ #o5iF RlR* £ 7 & &

E

T T AT i LR AR B S o
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UI Automation
UI Automation & F4=+#] User Interface(Ul)&4h % =~ ¢ (4r Button, Text
Box etc. ) » &3+ 31818 * >0 4] eQUEST R 73k - H-a fo A 03 2 inp 4% 0 3+

E5 afmauE AL T R o
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Frd pHLELRIRY AR

MG B 2 1A kBl 4.1 957 o #-BIM# 88 (3% * Autodesk Revit)s
ZHAL G (4R * eQUEST) ~ Database(# * Excel) > 12 Visual Studio 2008
Bz R EAs k> 7 & a0 oS ~ LEED EA Creditl #8352 #0 » @ &

7 ¥4 % Visual Studio2008 Z B HEB T 1 CERRABFAENFES » T
Autodesk Revit #% & ¢ RevitAPI -~ Visual Studio # & b
Microsoft. Office. Interop. Excel 1 % UIA » 122 # Autodesk Revit ~ Excel
1 % eQUEST # & 4= & -

Blt-F o AFTHY L ERRA] R RAT T 2 AR ER R  B R R R
* 2_Ja F](4r Autodesk Revit ~ eQUEST ~ Visual Studio ~ Excel % #c48) > @ #
FHREHEw A TR AL AT AR F R R8I E - BE
T F TR N ST Y VR NN A S N EF ) 0
# B m A2 (pseudocode) » 1 T EE i e ik e N R E R kTR

SR Sk I S
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i ARy M
BITeT 21 HE L 8T60 -
Bz f4E T

T 55 sABIMGE &,
B R S8
& - FERAITE
IR - P
AR e b eis

BET R IEE

revitAPI

{5 & T
TR
T A
FILEED EA
Creditl=4
o HEIEE
RHESHE

-~

N

Visual Studio 2008 C# Excel ™\
FHCHEREM & 500k - 5 M EEPPE 7 BRoof + Ground Floor -
» Above Wall ~ Below Wall ~ Ceiling ~ Interior Wall ~ Floor ~ Door »
Windows - Fﬁm:a?ﬂ.ﬁmﬁhﬁ.#ﬁ#ﬂ SRz it
= Dialabasehs:
e G
| i
: T e
BAIRe RGO )R
fEZ BN Mz RRER
RELEA
2 {EDatabase i
ILHTEI S
i FeQUESTPI 8 fi AR 2
4 o lGFEEAE P _
Revi t A 3945 &) 4 3 =
{ifF A Databasef’)
i o kAR |
| A & #Revit %
R - W P A ey S8
eQUESTHE = (&
A - A0 o N eQUEST
ﬁﬁ.m.umﬁﬂ ) FHUI H._..Eoﬁmmov
1) AinpfiE _\ B L %
_ RAinph 47 7L
eQUESTRAB N THE
=
I T R EE LA A £

%#ﬁﬂm ST R W A LU IR
LEED FA Creditlz 43

N

J

o A2 R

Bld. 1 7
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L L

T
H‘

4.1 fF#E=D
e

fi#
LR ek S0 W A2 557

ETIES

*a AR —}l@w,”ﬁig]mv}’fi—_ﬁ;f,lii._é_{;:}gggﬁﬁ_‘

FEHCHERERLE TR - Joo ot yf+5r BRoof + Ground Floor
Above Wall ~ Below Wall - Ceiling + Interior Wall ~ Floor » Door ~
Windows -« InstancesF R R HEHB T EZ

F

. i FHrevitAP]
i FE & s BIMAS =,

iR ERLEE S
% - PR
iR -
Ay 6 8 (%
B 2 LhRE

B4.2 FRELL LN

bt FlBARY > @ % ¥ U BIMA R A Fu R AL d R R A
& R AL oM QUEST # » Fueh™ 580 % X 85 5 - 5 ghikA (e A
B (PR R AR (FI R 4 E kA (8 T4 eQUESThg &
E#E - BRBETZREL L

#FH U BIMA 2 WA 22 (e a2k < PR s R
E R BT kA B L Ak TE g e 3031 & ekt b
RevitAPI # BIM e 4 320 % » 41 & pUbg® -

#-BIM ch#tg T r ik ts o 2B eQUEST F i ®e » e oo #hoid o 4

% % Roof ~ Room ~ Above Wall ~ Below Wall ~ Ceiling ~ Interior Wall ~ Floor ~

Door ~Windows /% % Instances % S 4L HM 2 B2 F 2> H ¢ L T FE
BHEFRE R G N kP 2 *“’KETF % Instances °

MmOLT G ATy 2 m #4755 (pseudo code) ¢
For(# - & BIM 2_ 4 i*)
{
[f(G%4 # & Roof) {#-3% 4 i jF4f & Roof }

[f(GGZ4 # 5 Room) {#-32+ 47 5 Room}
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[f(3z4 & 5 Above Wall){#3%4 i2 ﬁfﬁ"iﬁﬁﬁ Above Wall }

/)10 S

4.2 %2 RFARIZNE g B

EHCHREHELS K - |/ /o 71 &Roof » Room + Above

Wall - Below Wall ~ Ceiling ~ Interior Wall ~ Floor ~ Door -
Windows * Instances 2 BRI HM T &2 it

{HEFHEJTTEI

:_ g

!

I . N F >
ETReviE Revil N BB 2

: ﬁ@ﬁ;ﬁ GO RRES) A

: REKE ﬁii;ﬁﬁ

B 4.3 &4 2 RARadL 2 Sdf P
3% 4 eQUEST shinp A tes > R & - K- AP P FRE N 0 2 F - R
S BT A e RR o BEM fh(ex. VIR T S L AVIRARL IR
e % B N R BRI ) 0 Flet A &gy i ] K AL 17 i
ABY > R E 2N REF Y hE 2 — M TR (relational data) 0 4] 4.4

i d S TAARE RS LT B S B TR
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Floors

EEE
EEAE
fir-te-fr5E
fir-to-ceill B E
EEERH
BEEEE
BEEEE

s

fones
EFEE
EERLE
ERRS

EFRE

ZEEEER

ZEEEE

Inwalls
FIiE=SE
EERSE
EERE
FiEHER
SPACEf:ER
MEXT-TC
B8
iBStart Point
i8End Paint

-

Exwalls

SEEE
EEAE
EEAE
BN
SPACEH3E
EHEE
f=Start Point
$ZEnd Point

|

I

Components

BiraE

MH1EE
HHIEE
4228
HH2EE
M3 EE
MHIEE
42
MH4EE

‘
Windows & Doors

==2E
EEts
Eris
ShiSfeEE
=Sk
GLASS-TYPE
FRAME-WIDTH
EEEE
HEIGHT
WIDTH
EEEKTOIE
=ERSE
=EREE
=ERZE

R4 g B

%

<
L

Wl 4.4 &3 %
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Y Bkt 7 v o pseudo code efy it § o Bttt e BT E - A

k4 A BH A - FPRFaEE - A5 - BREFE ERFHF 2 A EHF

T A A &4 it 2. pseudo code -

For(# - & #)
{
For(# - B %)

{
HEFE RS AIL /4 421 FRAE

Hird t BpErfsg i //d 4.2.2 ] 48

4.2.1 REFFRFR P L
eQUEST z inp #% ’ér_ﬁ%] AR EREDORSAGRE > G REFEEE R ;‘ﬁ%]

* AR AeF 4.5 B o)
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(0,150) (200,150)

(0,0) (200,0)

@45 %I}IJ?FF'E&
bt BlenH R B BAS T &ﬁv}iﬁ%%ﬁéﬁﬁp » & & eQUEST 2 inp #%

’fr’ Jf\‘ @aj r el

V1 = (08 (%9

V2 = (200, 0)
V3 = (260, (180 )
V4 = ( 0;:°150,%

fEZLRGVItAPI E%B’\l’% * %Lﬁ.‘-&;—g’f‘lBIM ’fiﬁ'] ) —1:' /)’l—'}; ?;;:/é—_ E#ﬁ-?ﬁ E"—E‘ f[ﬂ; ?F FE'I&
P PSR R R W R RRE - BB(F 7P et ) 9 Start
Point 4= End Point » F]} A= 3 2. 73] kS F B X - B> 3 BR Bk

12 eQUEST 2 inp A7V £ 5] » @ 2FT F 473K 3 09 Bpde ™ “7on
STEP1. #P¢ Razw®@en® - Bgh(e 7 P hforhgh R E5 PRt 4

7 3 B~ ) Start Point 4o End Point » ™ Bl 4.5 B &) - F B ket v 4t

S S P
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4041 Bo)E R R e

Start Point X | Start Point Y |End Point X End Point Y

0 0 200 0

0 150 200 150

200 150 200 0

0 150 0 0

STEP 2. #did =z ¥ &7 2 BApk &> F15 7 Start Point = End

Point » #rr2 € 3

A - i A 4] HEE LB T4

PR R G AR R R R % - AR o

STEP 3. #3455l
P4 3% A 4% End Point 25

Bk oA 4l dmLein - 700, 0 R EEDHEE

5z 700,

STEP 4.
e (de 90 B

R RS BHRAE S B

WPEEE R AR %

STEP 5.

SR R G

24 245 (200,

A o

0)iz B AR A& (0,

= AR e

150) = ¢+ (200 ,

% - 700200, 0)>@ 7 48

B ® BT BAk AR

vk > % & End Point P 3

150) -

R LB % - (200

e b IR e R e 0 A -

150) S px T F’a&

34

N0, 0z AR

Ji: & %_Start Point
Ji = Start Point

# % (200, 0) >

R R L3 S AP LB R ARE RS B

~180 & 270 &) o Flpt s BEHEAART AR B0 - if

0)» &% 2

(Al o Bl
f 42 % % = 79 End Point »

%ﬁ-.l.)rl;. F}, }j_ *—r‘ = fB;



STEP6. €45t - %2 E #1873 STEP 2 45 #| enk 4k 1 & 4.1 eetL 5 &) STEP
2HFAL0, 00t - HhREGHETIBIHBEEL 0, OF &Ly
B - Bw ko TR TT 2SR AR o

T A A& ArH i 2. pseudo code :

For (3% % @ e — gogh)

{
NEECTEESSEEERE
{
# P-4 0 Start Point §v End Point 2% » &'
}
}

For(4g'L ¢ ha - 7)

{
For(Start Point & End Point)
{
[f(2 % aEld s addk@hoT i)
{
ety R th2 HaEL i g
MG AELEFE TR REL S - B
}
}
}
For(# = ¥ &7 = thd B4p ke A%)
{

[f(H4%rd s =% § % 5 Start Point)

3 P End Point % $H& &%
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}
Else

{
3 B~ Start Point % $& B 1%

HEEERRN $7 98 SR CIEIEER TV YT S EED

}
Else
{
EET - BHALE SR AT R ¥ B
}

For(4E*? ehi - 7)

{
For(Start Point & End Point)
{
[f( 248 F st g B gt - Afkiplk L7 - BEL
)
{
At il 2 B R
[AERAS 0 Y ST ol WE 0y S iy
}
}
}

While(#74 # 4 g/ g tRf oz &)
{

For(4E*L? e - 7)
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For(Start Point & End Point)

{
(2678 F B prdt g B A2 B fe B R chifhin e e 2 20 b —

BEL-E)

{
FH AR TR 5 AR A AR

4.2.2 # 74 ¢RI 2 A
4ol 4.4 457 > eQUEST Ay » TP 22 B F & M T 3

Fap PR ¢4 BRI R AL B kR SR E R T A
AE EBF RN BR T R AR T AT A A AVIEIE L 20
BT A L R AR B R BB TR E ok § R F hT T g

SEE ek FRE LRI ER o TR TR A S

3 B
FEDH B A TTHFE CBEL FRADIFTDEER
A R & Aty it 20 pseudo code( B 4.2 & A af 2l & iw B]4R) ¢

ERak dtiariil = 3 g Y A

For(BIM % 4 %)
{
[f(H 22 F 2 mRAFLE - FF)
{
fGEy 2 22 B dh)

{
Elas il = 3N Y A
37



[f(zZ4 % 23 B3 de)
{
WEHLE P B Sl B

[HG2H = 2T B2 )

{
FEX e M S8 B

}
[f(zz4 & 8 F F3h%me)
{

P thip i R dc B
}
HGa# 2 L3 Beis § R #)
{

EENS E TR Ty AT
}

For(p s 7 H A ~ % @i - Adh)

{
For(BIM & i 4 i)
{
[f(H%E 2 5 P nRiTalA - ®F - 4)
{
[f(GEy 2 L2 BT T)
{

ERCE I e S SR T
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For(BIM eh& B4 2)

{
[f (2l & 23 Br i b 4e)
{
For(P #1710 K ~ %/ ~ fhenf - p % )
{
If(H$TEBF T E AP v/ GFF 22 2 % FEHE 3
B
{
CRat LA Zall R = o R T
}
}
}
}

4.3 eQUEST 2 inp 5" ] iF

AR TR o B
eQUESTHS Z (3%
A 0 WSS
#ARAERA 78 FHUT Automation
FIPE Ainpts Pl SRS 3.
A BYinphE 73 B 2A

eQUESTRHABENS T2
=

Ean

4.6 cQUEST 2 inp #hte 5 4l i
BA.2 §A AT B2 ) ) BT B TR e 5 Uk
S0 g LI CQUEST &0 inp #h » 4o 4.7 T b+ § 8~ - 0% 2 B F
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B B8 RFONE 7R (BB TRErmE e Rl o
B 2L T TR TR BE RO T [ Aen

g S R B F ST TR0 0 e & eQUEST ¢ inp e 5% e iE -

BEFR $£EEER BI0) wENM SFEH)
CONSTRUCTION = "EL1 UFConz (G.1.U2)" »
LOCATION = BOTTOM
|"E@Perim Spe (G@" = SPACE = 1EE1 B2
= -49. 303
ki = -43.272
SHAPE = POLYGON
ZONE-TYPE = INCONDITIONED
PECPLE -SCHEDO = "EL1 Bldg Qccup Sch”
LIGHTING-SCHERUL = { "ELZ Blde InsLt Sch" )
[WF-SCHEDULE = "7i31-51 (SUMY P-Inf Sch”
[HF-KETHOD = LIR-CHANGE
[NE-FLOW/ARE = 0.008835
FECPLE-HG-LA = 140
FECPLE-HG-SENS = 210
EQUIP-LATENT ={ 07
EQUIP-SENSIBRLE =1( 17
LIGHTING-T/8REL =1( 0.5
EQUIPHENT-WJLREL = ( 0
AREA /PERSON = 624
FPOLYGON = "EL1 Space Folygon 2"
C-sUB-SEC-HITH =1¢ 0, 0, 0
C-SUB-SRC- ={ 0,0, 07
C-ACTIVITYJDESC = *Remidential (Bedroom)® K|
“E]@Wall m%@ — EYTERIOR-WALL < ZEREZ5MNE
ONSTRUCT = "EL1 EWall Conztruction"
LOCATION 'P = SPACE-V12
LT i (GQ@@" = WINDOW - PNE B
L55-TY = "Glazg Twpe 7"
FRAME-TWIDTH = 0.108333
i = 24.59
ki = 1.00066
HEIGHT = 5.00333
WIDTH =5
COVERHANG -4 = _5
COVERHANG-T =10
COVERHANG-D =3
1 | 1] b

B 4.7 eQUEST 2 inp 4%+ ;8 W IiF# &
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U 'fﬁ e BIM ke Al 2 3 Fa > @iva eQUEST 2 inp
R i&{ Proposed Building 7 inp # > # 7 % % 7 % i¥ Baseline
Building e inp #§ > 1% £ 3 B 45 & “,% 4 > & #¥-LEED 3niE & Fend~ 2 ik g ASHRAE
Standard 90. 1 en& feie 7 i3 ec(dcdk 2.1~ 4 2.2)» i f o LA 54
AIStRR 4 2.1 R34 SN A 2 A28l aud 2 2 6lfe 22 %
B 4.8 2 inp #HE |k > k£ Proposed Building 2 Az %3] » ¥ H £ B *hig
b RRC #4040 B TR R 0 o6 2 Bkt LA 2 BH R ST
A EE BACE SRR BT B T Rkl SR B R s
AHEAL Wk UBSB:cs 0.857 420 S&F o~ Us &8 HA

FLo ¥ ebr B 4.9 2 inp 4% 5 )0 & 9 iF Baseline Building % # Proposed

2R BT F e T Bl A 0 B U 2 g S e
BTE

Building #uEl 47 %4 % > 4oB? 2% % HF G @B > BY 2 F 5 k-
B2 A SRR OTR -
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"done_cement mortar _0.01312" = HATERIAL
TYPE = PROPERTIES
THICENESS = 0.01312
CONDUCTIVITY = 0,.8673
DENSITY = 124,86
SPECIFIC-HEAT =0.19136

"done_RC_0.95144" = MATERIAL
TYPE = PROPERTIES
THICENESS =0,95144
CONDUCTIVITY = 0.80948
DENSITY = 137.348
SPECIFIC-HEAT = 0.2105

"done_ceranic tile_0.01969" = MATERIAL

TYPE = PROPERTIES
THICKNESS = 0.01969
CONDUCTIVITY = 0.75166
DENSITY = 149,832

SPECIFIC-HEAT

"9 Layer" = LAVERS
WATERTAL

= 0.20093

=("done_ceramic tile_0.019639",
"done RC 0.95144",

"done_cement mortar_0.01312")

"Generic - 300mn" = CONSTRUCTION
TYPE = LAYERS

LAYERS = "2 Layer"

235401

"EL1 EWall Construction” = CONSTRUCTION

TYPE = U-VALUE
U-VALUE mg

7
“~

= Baseline Building £ &z

2

%] 4. 8 Proposed Building
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"ELI in (6.3.5.13)" = DINDOW
GLASS-TPE = "Glass”
FRAE-VIDTH = 0.108333 LT -
1 = 5.60001574803149 B G0 BT S N
! = 1.00063616797301 EEPEEA  FRUEVIDE = 0.10833
HEIGHT = 6.00393700787401 > : 5 60001574303 149
T = 3.00196850393701 RAERR 1 = 1.00065 16797901
OVEREANG-4 = 0.456690000000004 HEICHT 6 0039370078740
OVERHANG-B = 1.1973] RN TIDTH = 3.00196850393701
OIERAMNG-T =4 FRAME-CONDICT = 2.781
OVERHANG-D = 1.674
FRANE-CONDUCT = 2.781

B 4.9 Proposed Building # 2 Baseline Building % &2 =

f b it $ J £ Proposed Building e inp #% % ¢z = Baseline Building 2. {¢ -

1395 ASHRAE Standard 90. 1 245 » 3= i3 s = = chinp 44 W ee = & 90 & -

180 & ~ 270 & » 4o~ B 4. 10 #757
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w2708 #180R

B 4.10 Baseline Building # 4 & -+ & B

Mg e en™ 4@ 411 27 0 Bt Fd R A 0 sea 90 £ s 180 e
270 ¥ %= » 22 {538 * Visual Studio e Ul Automation & &[4 (7345 » #

T B EE Ak Ak 4 ¥ B 5] Baseline °
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% Compliance Data
S
% Site and Building Data
"Site Data" = SITE-PARAMETERS

ALTITUDE = 97

.. - .
"Evilding Data" = BUILD-PARAMETERS G = 73 0 FE 43 Bl P AR
] E
% Materials / Lavers / Constructions

Bl 4.11 inp 42 :c & B

4.4 &> 2 LEED EA Credit 1 # #3* K

WL B A
A BYinphE 77 A1 P
eQUESTRARN T
Cl

5 R B ETS & 2 |
RAN LR - BITTH A v DS
LEED EA Creditlz 4 #&

Bl 4.12 & »cs 22 LEED FA Credit 1 4 #c3- &

A

At &9 3 Proposed Building # inp #% ~ Baseline Building = ® % & &>
inp A iF2 =+ > ¥4 7 B inp #4i& * Visual Studio Ul Automation 4 %|#
R R SRR R R SRR Ry

Bargt S BT ARR 0 A T A SR b 28

STEP 1. # Baseline Building = B % & ¢hzt 5 2% > w20 4] 3+ 8

Baseline °
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Baseline = (Baseline Building #& 0 A& %% + # 90 &A% % + # 180 2 % % +

270 B 15 5)/4 230401

STEP 2. #-Baseline ¥2 Proposed Building e % F » 238 2.2 ¥ {F3] &

STEP 3. #-&ic»cf $tpe 4 2.3 7+ ¥ 3 LEED EA Credit ¢4 #kc -

STEP 4. #-’& % £ 7 ]4c™ Bl 91T -

cooling consume :12221.88 kwh
lighting consume :8497.08 kwh
baseline :22061.4 kwh

energy save ratio :6.09 %

LEED EA Creditl points :unpass

e

B 4.13 $%£7]

H ¢ > cooling consume % 4 F 4<% & » lighting consume 5 & & £ 3
¥ > baseline 5 -3¢ 4.1 en% % » energy save ratio & = 3% 2.2 e % - LEED

EA Creditl Points % ¥R % 2.3 # 3% % (unpass = # % $) o
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¥I% AREA&LREH
KFE T e B Fh A AL R KB B kR AT el 2 fﬁﬁ ’
DR 2 B o BN - R A PRTI Ay AL 32T At

BIMi& * cifp bf 5ok~ 5 P~ LEED :n@ en/Ssk; & - 5 P - 7E A7 F 7097

i AT R RAFE AL PR - TS AR R AR

- RS AT AR 2P R SR R AP e EY BIM 2 g 2R E
FH KRG o
FHMF A RBT AR TARA (T S R - A R R 4

AL AR R Rt e FARACARE SRS R L
T B R RO R h B EET L FE R SRR R
AKFFT AR

\\\?{r

’i?' o
k|

{

o

R

N

.1 A 3AE

AT S Lo R (WeR 5. DR 0 Revita® 2 BIMKEE (4e
B 5.2) AF T H A CALFERLIFOBP G * 3,55 3 5 1
6:00~8:00> 4§ @& * pFRF 5 & % 21:00 2 1P 8:00 12 Revit 2ZH-F 4 f 14

2RPOEETE

9

FORAREFRPFERAC LR REBP AL FRAES T o
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AL ZREEECEC MREE TR ——————

Bl51 lzERZTGHE

Bl 5.2(a) 2 Revit iz = BIM #-3]

48



==

cooling consume :12221.88 kwh
lighting consume :8497.08 kwh
baseline :22061.4 kwh

energy save ratio :6.09 %

LEED EA Creditl points :unpass

EE

B 5.2(b) HFLFET

E RIS ) Y R A AANFE o H 2% 4B 5.2(b)#rw 0 d
&% @ o4 LEED s fest B @ aw & i »e S 5 6.09% 0 LEED R % A AziF 10% 5

FER AP WP H T ARE N K R TR o ehgh B IR 4F 3 4

B A4c® 5.3(a)f 7 £ - AR FEE > H L% 4oH 5.3(b)rF o wFNEE
AF AT EHA > F ¥ LEEDE > AW 10%F H 4 207 F 1 » s ¥ &K

@3 % LEED :gens dic o 33 H @A & X doks B SR EEH

FoB 5. (a)#rr > L PER X H FE Y itk hoB 5. (b) T o
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Modify Family: Basic Roof
e 'ﬁ:s] Type: Generic - 400mm
Total thickness: 450.0 (Default)

Layers

Function Material Thickness | Wraps =
Finish 1 [4] done_PU 50.0
Core Bounda : Layers Above Wrap 0.0
Structure [1  : done_lightweight conc  : 300.0
Core Bounda : Layers Below Wrap 0.0
Finish 2 [5] done_glasswool insula  {100.0

| || raf

cooling consume :10805.88 kwh
lighting consume :8497.08 kwh
baseline :22061.4 kwh

energy save ratio :12.5 %

LEED EA Creditl points :1
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Host | Family Arfes =
Host | Family Modify

Related Hosts Family: [Eﬁii&lﬁfi '] [ Load... i

T (B o [ . |

Instance Parameters - Control selected or to-be-reated instance

Parameter ‘ Value ‘
Constraints A =}
Level Floorl
Host Level : Floor 1
Offset 00
Moves With Nearby Elements  |[] My
Identity Data %
Comments o —
| Mark
Phasing H
8 Phase Created Mew Construction
1 Phase Demalished Mane

Rl o.4(a) *BEEBFIAFEFRELR

cooling consume :9725.88 kwh
lighting consume :8629.08 kwh
baseline :22061.4 kwh

energy save ratio :16.8 %
LEED EA Creditl points :3

FE=ITE]
7/
o

3

Ly

TS

&

s
]

H
I

==}
le!.' e -

i
He
bz

el

- % > 4Rl 5.5(a)# o o R E B % 4e 5.5(b)ror 0 B2 R E E R4 i
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baseline e+ -] & §FHE L% o

3
(=] [
[

.
[

2|

]

B 5.5(a) e i ks R

cooling consume :860.78 kwh
lighting consume :727.91 kwh
— 1| baseline:1749.82 kwh

“fll energysaveratio :9.21 %

"Il LEED EA Credit1 points :unpass

1

& =
IH+
R
m

fEE

B 5.5(b) xR f il 2 R 8%
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J1s KA K=

K e 585 0 B2 - - BT o RFHE T RS RELR
ProEvREFELF R WdcE A F & P~(F LEED R 0 RIKE 2R T 7
&

A A ehd B a2

[y

5.2 % FoEH

MBI F e 32 ] B Tk R e

A2PHEEREEHOE AP BP0 AL LEED s s 8RR S 1

g

FPEAFERTR IR AP EZAF AT E S LEED @ g AL

# BF S A cQUEST 22 402 gm = 2 5 (e 8% eQUEST 22 0§ 2o 42 P > il

£
-
=\
)

Fr2os- BRI - B2 FlF el f B g gt
ok BB o e st eQUEST i & 45 ~ Schedulew 4rid § 234 ~ 485 ~ B
2 ﬁq;;g,fiﬁ & # .r,,iqj NV 4 »3, I o B 3{1 A 5 m%ﬁi pL —mJ j<

Schedule * & #8 5 FF3K > (& e chéric K 3hs 49 > ¥ 9+ LEED 3@~ 7 =

“\'.‘D

/1 % Schedule ﬁia?J i FEfE o

fEmR o Aot F Rkt ad R g 2 R TR AS N R SRy - o
e F DT R ERF S AU F SR T TR A B RAFTE
(& a o PR{FDE R SRR ET L -

B F A @ BIM ehigsh o FINAA L 240 ks BAEZRTE P

-
=
W
=
o
7;..
-

Al SRR F SR I AL SRR R LR A g T
*oapEg e R R HRPT L EER AR R
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il
N~

1=

TR R AAE Y Ecotect 3 H (FiE AL
trial & error 7= Vi 7 " ok BcfE
5 2

PR eiE Y > ¥ §
K2 S BE Nk BTk
% > LiF* Revit®% » I Ecotect § 7 3% % % &> F & A+ Eehigeco
O] R BB RS ST L B AR TR {6 R A
et FIR RS FVEASFHEE ¢ AT IRGER LR ER(2 LD
PEEP) 0 W B AR Tt e R TR e E SRR
g e
ERA KB T LG BT F S B
trial & error == ;% F 35 IV

ESEREMEARE S IR
i;ﬁ\. 2 ;'LEEFE'FC’
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Frd BRALH

6.1 %%

AT ML E R SER RS T ETERE SRR
T4 ooky ik it (TS I s i K3t 0 ¥ 2 i - B~ LEED FA Creditl
ek B dept i T R D AR P18 LEED @ e AR T L R b
KPR IR PR L 2 Taet R 0 Ud 3 E M Tl s AR
- ﬁv?;m/%@g'a R R N R g e A

cAR TG BH (e B A SRR Y ) BHRA R AN R
Bk > A3 BTk e eQUEST 407 & o f R~ P B> R H g YE
14T B 25 B 3D Bt RERE Y b eQUEST 2 fok gma H4 i >
EFEH S MR A AR L Tt eQUESTH R 15 7 % o @ 277 i@ * Revit
Mgt N A PREFERE AT R 20 B 3D BEES K
FAWE AT AT e T & eQUEST ¢ Flpb E ARk LB B R A 0 M

v 3B BIM(4r Revit) 4 % 2= 342 ¢ #5280 88 (4o eQUEST) -

BEAR AR T h e T E h kSR A kM R AT s B H kb e A
i RE B ok 8 EEEMASHE (pseudo code) » 11T 3 it e
FAEARNB S RERARET AR SRR AR S i g
TERE

BRSHE v R w A AP B L A K SRR BARGE rp B R

M B o e £ 6.1 BT e
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# 6.1

Hlw Ry ARR NP INEL LT

L ﬁ'&z\

g siv;x | Ecotect Green Building AT B2
Studio(GBS) A ks
#ZE* BIM | & 2 2 2
o atr | A1 EH | BIM®~ | 2BIM &3 % po#e ity
e o REA | Fow BERRY 2
7 AR R
ok oo U FPE
Baseline % A | FH R R | 1 R4 R HER A pods it T
i¥¥2 LEED EA | 4% 1% BESDPD | RAHZB 2R L
Credit 1 » % woAREILT 0 | 54 (¥ Baseline 14
1" b om jE B~ | B~1F LEED EA Credit
Fiumsdc |1 Ak
”T%%"?ﬁ%@ 7= I FrtpowmE Tl Ao 26 A LT
= B AR ® LEED | $c%8 + £ > Proposed
*L7 - B | EACredit 1 | Proposed Design fi | Design fr
T2E 2 'S A > F]p @ 5172 | Baseline
B 2R T 7 &£ | Design e+
# 1% = Baseline waE T Tt
vb GBS -
EEB AN | e | R oo @iz GBS AP EMIRE | S EMY 4
LM |PFLEED | FapA e oo | LF
LEED :2.% | EACreditl |:BE 3 & & #22F =
SRR e | Ak Baseline
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6.2
d 3t AL R T e
ber XA T A SEP A ANPY EhpEA cdopt T IR E A LY

FRZRALA > R E ESE TR o ER
ARFAL T
& A v &4 2% ~ LEED FA Credit 1 chadic iem E 8 & 2

e P BIME® da g & Achfp i L B LRI doilde F i friic g

FER CHFEEET L T kL BIN
EREg S A REAEEF G AR EIREGAD

A
SBAER (A T BRI G E RS A o
ﬁﬁ’—ﬁ@ﬁ%£@$%iwﬂﬁz$ﬁa%¢&zﬁ%ﬁ»%ﬁ—@w

MR- E R B G KT? FO TR ERARETA R T N2 N

Bk F S B ekt o
*57 3 4k b 735 0 Schedule #ix g - B2 AER Y FH 0 A RFY
LR SRR Y A2 AN B 1R 2T (B0 2009) 0 3

Py e iz - 4@ % Schedule » # k7 4 2 & 2202 (Arfl H 5 ) o
Schedule » 4t ¥ 3% i€ * ¥ :E 3% & if &0 Schedule -

dONEER AR (o AFTE A AR B 2 MR T RS o TR
i L R e BRI A F A A AT AT E R A

KT ARTRER & RA DR RIL » R SR e e
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A &
Lo A B T (2008). 4D H 2 F L F A2 AL BAER. F 2

ORI S F SR SR

Fa~ (2009). "SEHEFEBT e F LR R 3D FER A2
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