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ABSTRACT

Keywords: Building information modeling (BIM), Building Performance Analysis (BPA),

Sustainable Architecture, Green Building Indicators, Energy Use Intensity

1. Origin

Facing the climate change upheaval and the global energy crisis situations, How to
effectively apply BIM technology andits related technologies to process building lifecycle
information management and building performance analysis, in order to enhance construction
efficiency and reduce building energy consumption, become index of topics in contemporary

construction and its related industries.

2. Method and Procedure

This study suggests applying“Taiwan Green BIM”, as a building environmental
simulation and an assessment mechanism of Green building design, in order to achieve the

purpose of building energy efficiency and reduce carbonemissions.

The research scopes of “Taiwan Green BIM” include : (1) Building information
modeling (BIM), (2) Building Performance Analysis (BPA), and (3) Sustainable building

design.

From the beginning of the design, Taiwan Green BIM emphasizesto apply BIM based
BPA, to execute the decision making circle, including design, analysis, and assessment, in
order to produce optimal design solutions tosatisfy with environmental efficiency and to

achieve the purpose of environmental sustainable development.

According to the literature review and case study, this research selects appropriate BIM
and BPA tools, and implements projects to record design and assessment procedure, in order

to confirm feasibilities of Green BIM theory and method.
Xl
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Research team conducts the applications of Green BIM seminardiscussingfeasibilities
of Green BIM. The issues of the seminarinclude Green BIM construction, the applications in
Green building design, and automation in reviewing building permits, Industry settlementand
Society. And the research team plans to holdthe expert symposium in order to accept experts

opinions as important foundations of reports amended and the studies of future Applications.

3.  Key Findings

Green BIM applications in sustainable building design become important contemporary

research agenda. Green BIM applications can achieve the following benefits :

(1) Usingthe efficiency and precision characteristics of process of BIM operation, in

order to achieve cost savings (shorter duration, fewer errors)

(2) Setting the design goals for carbon reduction, such as the physical environment
assessment and the initial phase of energy-countermeasure, which are conducive to
the development of green construction and materials, green building indicatorsand

their computing module, subsequent operational phase,smart energy monitoring.

(3 Using BIM-based BPA, database analysis and computing capability of
four-dimensional time management, to integrate Green building indicators, in order
to achieveabjectiveof the green building eco-efficiency during whole building live

cycle.

4. Recommendations

Base on thisresearch, The specific recommendations include :
(1) Adopting Taiwan GREEN BIM-based energy saving performance assessment
indicators

Xl
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(2) On the certification of “energy saving performance assessment indicators’, Green
BIM performed simultaneously with EEWH
(3) Combining with Green Building Indicator Assessment, towards integrated
BIM-based design decision-making process
(4) Establishing multiple dimensions' decision making Green Building Indicator
Assessment system
(5 Applying Policy to encourage higher standards of other "energy performance

targets"

X1
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Green BIM tiz2 & 2 Gy i * %uﬁia BFETH PR G e o
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>
S
¥

g é/ﬁ%‘}"}éﬁ.ﬁ’%&q/ﬁ\ﬁ

- F M e i

AR Y AR HEE Green BIM A & it s * B3 g B 250 0 2 chid & ke
% 1 (1) A F 2 $2(Building Information Modeling, BIM) ~ (2):& £ »xat 4 47 (Building
Performance Analysis, BPA) ~ (3): i #5 % (Decision making circle) ~ (3) -k § &3+
(Sustainable design) & & i 4p # ~ ()2 A 2 & & & ¥ = (Building Lifecycle

Management, BLM) - # % Efﬂ;gd S /*ch«;ég 2 % G A TEE A R A e 2 1 L 2

BRI Ha AR EE AL AP PR g TREAABHFLD D2 LI B
f:"ﬁﬁ‘l}: ﬁ’»x IJ#EI Fﬁg:& /]}IJA\"}"’[bL’E;,F P\ B G L"/%l ];] < F¥ GreenBIM %"?’ L’r’;}:)“'; ﬁ‘\ %

e T Er I
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4 4 Green BIM S22 A F AR % HFA 7

Liﬁ«m ﬁj]?-gj‘, “/L:)J.m}? ‘LZD mﬂ“ ﬁjlﬁ-gl" E’]g]‘ha‘?’ 3D mi*ﬁ‘ﬁ)mikﬁ_a T ;}E‘Q o ’?“0
MBEE AL > BaEZ A A X R & 17 0 1990-2000 & B pe ik jpr@ e Eﬁ?,f'*ﬁﬁ’a?ﬁé.‘i;
TE TP EFAR PR AR L I THRERARTFREE - 2000

S R MR AR g e G TR R AR

)
[
it
v
i
1
.
-k

/;

AFTERL PG Ffa o s BIM

A B RERE AR W L ok 6§ MRS F 0 E R iR IR R

&y # MR 7 BIM #% % (United States National Building Information Modeling

Standard) ¥t BIM sz & @t T v B e X

1. w22 g - BROGhi L fos i Fi o
2 - @;i_ﬁ_ﬁ?—%ﬁ%";?/ﬁlo

3. ARG REHAMOT A AX S AF R LY LG PR ERET L2
Py B AT o
4, GERFEOARBFEY B FEFGd AT G0 P (AT
I

TN EER L P RE DR

72 BIMEZATREHE TR IRLNFELRY 1L > * AREZ AR R

h

Bl el 2D BMAIFL AL LY PR > @Y DA AR LR
Wit deak i ARG B R 0 BB DS BRSO R BT d R R 2
AFTNEHBIDT & chif 247 4o 522231 > % 23] o F = (Kymmell, 2008) - s ¥ T 618

AR AT E B 0 RIS R T ABR S e AR A T PR 2D T MA

-t
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(% 2-1)(3& » 2011)
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4 4 Green BIM %2 A F 3403 R * 2 #4 1

£ 21 T RPN g B R

PR A A PR 1 (ErEpER B AR SRR e e A ZHEE N
E iy 1960-1970 1970-1980 1980-1990 1990-2000 2000-2010
B 5

WP R A RAR Y TS & B A TR R TR 0 B AR R OE
AT R T FE AR B TRnEE M R LITNARFEE S HHETSR
A7 Fx’?’%%‘i’?“‘ﬁrﬁ‘y it 2R AR R FER I GET T o R JE 0 R BB
ESC T EREPEEE £417 55 TR TR R
e 4% i s B FpiE 7R3
ES
e Gt pode it > Bk D1 B R | B end 2k 0 [fRAR IR B R SR AR R 0F
BANLEREF | RERSLE . B AV LR ((FOR 4 REER(E o * WEABK
LR R S e oo f3 AF SRR AR o BFEFTHMEE-
=S
TF = - 58 BiEpe p MS-DOS Windows 3.0 ~ MACWindows XP ~ MAC Windows 7
FENITE k%
S
R | ¥ ﬁ piTIER (@ —‘F'T piTHEE  |Autocad 3DMAX ~ FormZ ~ [Revit ~ ArchiCAD
Sketchup Rhino
Grasshopper
fim 23 A5 >~ F fim Bt iEia BACEEA [FEEJITA
i
i T RITE LS TR BRI 2 LR HE RN A~ TR A et
e B L A Sl g B B LR R T A A5~ R R

= TH Ry R WIAE M H
s

ABE [t p B THH R A RS TR RN FREE SR AT RS
5 TR B~ A LFE S WS AT (BID 3 R
% % (S S 5

FAL KR 1 3 0 2011
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Green BIM 12 3D 7 BIM % AA# 1 & > 1% T & H B b i & 38 B7E Hrai A

e kR At g A UED B G L& P o B 2-1 5 I A Green BIM 2 #.T 0¥

PRI L BIM BT BB B [ drd ~ 88~ £

PR H B TS ot @ 8% 2 Xk ( Krygiel , Nies, 2008 ) #4ep BA 77 NETER
PRAIHEEVA BT EET NP PR R AL AT AN RIER TR P AT

BRk R FT pESEEAEY K

Lighting/
Daylighting
H3EH -~ [ ﬁ?afé?%

Material

® 2-1 Green BIM A% £ & »
*ik . £8p Krygiel , Nies, 2008

FERALABYTRAPR

FHR A x5 (Building Life Cycle Assessment) > #.d =424 & ~ §i& -
FIPE AP AT B P RSLEER - AT AR Green BIM s * # B - G0 8 3K
35(PD) ~ 4= 272k 3+ (SD) Flim#n 2k 3+ (DD £ » FB o W3 B amein 2 = % e f 2 A4 F
HRF R AE RGN E AT B2 o730 48 0 THBEE ~ p ka7 BHXK
LR AR S Z AN F oK R RBE o B 2-2 12 Autodesk 2 P 5 B0 R
FHRPDIICDFIF2 8@ RN f R A2 AP E BB/ it ¥ hd B 2-3

Macleamy Curve |7 B2 > BIM T e = Ad > B r S AL 0 A2 S D3
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% % Green BIM S A T3k * 2 1
E(*PD~SD~DDFFE) o iﬁd PEHF 23> ko FREHE L FEFE DR LK

B RATAE(E dE % X RSN R A )4 T AR W R @A

P BB R S AT P o

i

T} [

Sketchup
FormZ
Rhino

Structure

Navis ‘
* Work MAP

B 2-2 12 Autodesk 2@ 2 ichE 550> 282 &3P I SRR M
A (B 6 AR 75 22 AT 2 44)

. Ability to impact cost / functional capabilities

(8 B E AR A SR

Cost of design changes

 ((BHEERE 5 A
: Traditional design process
(Blma&u’r#naﬂﬁ) : : :
Preferred de5|gn process
o " ™ \“‘\ i
. “
d X (Y
¥ L)

PD : Pre-design
SD : Schematic Design

(FRPEEE R~ DHR) Effort / Effect

DD : Design Development
CD : Construction Documentation
PR : Procurement

CA : Construction administration

7
r
r
’
I
L
.
-
r
'3' OP : Operation
r
r

- .
---n-------h-----

PD . sD | oD cD | T | op B Project Progrose
WEtFE Mt AR EIH FMRE  BREE samn  EFESERER
Graphic originated by Patrick MacLeamy
B 2-3 @ s k3t BIM 02 &8 2 & & 5 (Macleamy)
ki %iEp Macleamy ° 2004
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£ v‘}%‘%?éﬁéﬁ‘;‘%f;q&ﬁ

PD : SD : DD : CD PR CA OP
atafaffd @ WIHERET ¢ MRERERET TeTE HEHE gpyE HERS
R AR EREHEEAM  REST - “BRIGE : SRR THERE R
“REA R RS T E EREE R G NUPHE
*H B FERESA REEER] “HER BRI
AR T

Green Building

REREIE

W 242282 b P LREOEGTHEL AP (R4 Em)
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% % Green BIM #2& {4 F3u 03 * 2% 77 7

Fo8 AFEEPEBIM EHThz Al A H
R s38

2000 & <2 A W% € A (sustainable building) =& "Rk AR e
e dEE Y E RS T BB R AR - B LER G2 AR B
B oo A EY PRERE o 50 1987 & WCED + ¢ (Brundtland Commission , 1987)45 %
FEEFPEA- BRI A £ - BEREFTRYBR KT 3w - PHFEZ IR
KBz o £ NZEAE € (The AIA Committee):s i A 4 % 3+ (Sustainable design):ifk

ﬂ\;}ﬂﬂ—' KR LN

(1) %3+ % #7(Design & Innovation) @ if Fed i vk 3tap 2358 » B2 REBE AN
K32 iR Bl 5 AR € RE o

(2) #3i 2 AT i K 3 (Regional /Community Design) @ ¥ £ jpira 2 2 Lok

AR

(3) 2@ * e 4 fi(Land Use & Site Ecology) @ A A 54 5% B ik pF » 4R

MR AR S RAE AR KRB A B L o

(4) # i %]+ (Bioclimatic Design) : & % Fik > T EBFRAF BB E T FiEid

e L TR R R TR o

(5) kFEBEz §F &F(Light & Air) @ Al 4 h3 TRk > % 3Rk - F AR {o

2;‘ ﬂﬁﬁ °
(6) -k (Water Cycle) : L F| &k & & G rec L ¥ K F -

(7) # 3k B foa 5 K3+ (Energy Flows & Energy Future) : £ 3| & § i e F iR p o9

gﬁ L ER TN PRI TIEAFI A KRR REEfoREF Ko
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5o % o)ﬁkﬁh}éﬁl’f’?ﬁ R
(8) ## 2 g 41" (Materials & Construction) @ FE K FiEH » B A K2 SiF

BHERAEE > BAXRG e T EF RSNk LR -
(9) <42 &= (LlongLlife, Loose Fit) t if R4 f& ~ G B4 ¢ B B2 o

(10)Fri# & % fow 4 957k (Collective Wisdom and Feedback Loops) @ i i 4% 4 ek &
FA BT 0 LR B AR kg

P

Clean High-efficiency
energy HVAC

Improved envelope

Low-flow fixtures,
water harvesting,

high-efficiency
D D Smart operations

Better indoor air

irrigation ‘

W 2-5 A S AR PH %S 6

% & : Desugn-Build Conference & EXPO , 2013

AR A S S AR BIM A e FR R 0 T et LA 25K
AR T HEL SFIL o JF 4 AR R e (AR TR ARG FE MR ORE) R
Bo (R 28m@ i) Aegn(dr g A 9ARRB)E ka0 1 ﬁg‘;gd I (TiE AR dE 2

“Green” X F X i nBIME* 6 w2234 > 1 E Rk FRBLAREE o
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4 % Green BIM %2 A T2l * %7 1
INEFE

EL MR RBFLERL @Y G 30-50 £ 0 REH L AEH B~ FER
PO ATR LB AR AR R R IR R F A B
BEATE LAY AR p TP A EN AR TAMEAER 2R BP RN R
MF LIERH R S N EE R RS TR E 2 RMER ) (2003) 0 ¥ R A h B
BEad TERRT FReq, 2 A2 EEREBEL DT TERBES lal ) FR2AETK
g e Lo BB B R AN ASd < B g ST~ hp $4# ¥ (solar heat gain)
PP HEE N EAF DI Z > s TRCBET S T bl TR Y M p S

B, (R 7% 2013) -

22t R EEL BT
e R Fi R iR cBSBEART L
PEX T R ERGEEL | 2RAMRELHES A
PRSP E g | A [ den | g
g ENVLOAD P52 B kR 80 90 115 KWh/m2-year
TR B | 240 270 315
2 AR 100 120 135
T s 140 155 190
B~ AAZE | T THps | T6 T30 @ RA S KL 2 REE
#E BB X T e Ta AL 2R ¢ 2R E
AWSG B {5 3E P
s g _
kWh/m2-year
10~20% 235 310 360
20~30% 200 255 295
30~45% 10 200 220
45~60% 125 155 175
R ERBLF AREAFP I REGET F2 8w
Req Fegn | A | v | a3w %
[ERGR~ 13% 15% 18%
B ag ER£BESF | XZAFORREHESAP L AT IHRABES
lar B+ 0.8 W/n2K W/mz-K
ZREATL  RBpFATEREFRREE TP BB LF O TATEAFRLF
2T ERE T LY EABN BT BB oNem s g R R LR
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IR CREWARE R BT
YRR RN o TR s RN ES R NE L - o bk § oW

Lo oo A nE B8 A 5 o FERFH T A S NG TR

1

G
i

3

-,

CEF EBIERE AEAERP P Ien R FER LT REAAN T T

FRTE o PHAr SR ME B o R T NE TN G A A2 E R G fohE TR TE
BB A3 FPES EREY T ESNEAEL B U IR EAEST PRE

%
Sk PRS2 AS AL R AL (AT 2013) -

(1) 2 e@eEwns o d PHESERANDBELER > S EOPp awh

~=h
=4
3
=
?ﬁ;.
Ty
9
1
pis
freby
=
AN
A
=
F_k
(i
o
T
(‘ 4
e
‘ -
foes
i

R I e R | ee
hE P BRI o ¥ RES L B T EE T G ff o0 A M s
%

Bt FI2-6 RS ARG B mAL BN LB R

Orientation

. - Rotations from :
Orientation Energy Use Annual Operatlng
true South KBtu/sf-year  Savings (over base ¢

90 W 61.9 Base Case

)
45 W 62.1 0%

15'W 60.9 0.9%

0 61.2 0.7%

15E 60.7 1.3%

30E 61.5 0.7%

0,

45E 61.7 0.5%

NS RN RN R RIS =

W26F Mt AFGIHIRT b A2 st £ 8
%% : BNIM Architects

>
3

3D

() w5 A
Bl WHE G RERZ R ARG Gl A RER G RN AR RS o F

LR F M 5 A A AR HE TR 4

e~ PR A kg 2 XA B S Y v AHEMTIAE R VHEYREY g 2
Vo R RGP AR VYRR AT AR FR 0 - RRGELRY
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% % Green BIM #2& {4 F3u 03 * 2% 77 7

W 28 132 ate ARG RO REZR N wE 0 £ ff Foaud

Al id BELALZTEFLEER ~ L2 28%

BE e o safptf LS AP RE G FEERAR P RRG F 6D b

BRRALH B PR T G FLEAIAENPLT A LG FRT IR P L

ES s

PEGREDFEAEL T E ORI D BRBERT O PRECFPEERP AL B S
HALERLECR S A AR S R R B T 2 T R a8
ek (3R B 52010) o™tk TEFR T F(Req) > BApE AP & > b BE L2

BEofh  SREiLpafegl B HEPRT G A -

Heat Flow ~T— | Solar — Infiltration e Daylight
i Radiation __ =" -
0°F , 70°F
R e
-

-

:;:lxm

B2TREHEAREEZABRZBP
ikt F 3B 2013

3. CHEH

CEBELRATE RRG o FUFREABREOEE {0 BRI R FLEIHE b
dod Froe e AT RBE S AR ER B SNk R A S 10.8%15.0%12. 9%~ 5. 6% °
HEHE TR LER OR R 2 R pEpkarck (R 2013) -

(1) CRTgER RTERRERVERS HA LD REAGHR ST 2R

Flp iz A e e 2 G i £ KT R o
() ELEEH LI EBRERVER/AN D D LD BRGHAR > DSR2
BB EPN R L BRI TR L NES S AR D EE K LD R

TRl RERE A2 EANBRER R BT o HT AL R o



CEE IS S8 TR

7

« KRR - iESREEN 2EHA - BEERRMELE -

—
— —

« EEEE  ELSUANRZHY  RARVHEBRBEER -

i

W 2-8 ¢k Aj 50
KRR a0 2013

4. FeEAH

FREFSAIPINLFOEEITD R B S E R kR R

Hr
|k
ot

b
ETIRS

SRBIEE S AR ERAIIM 2 JARERAF R AL T BRERMEE

FREROEAF A g FHECET Ea BTN B

(D) b R P RRE DA G R F FRE T F RS MRS
voF EE 5 90% chE B > A - SRR EHR A 10% ~50% 2 B -z A

PEBERGAOME LT ORBES > A BEF - UE (W n2-k) %

257 0 B AR R 4 AR o 02 12em BenRC VB E > B UEFE 3780 A
AR S BEERT 0.7 2T o
(2 EEH  BARF RFIFRKM EERIES PSR TR AT RIHK

EEA L ERIEHaR? >  ETERRZF AR T RAIGREAN S VAo ETEHER

kKT X F gz R 4w £ (ENVLOAD, ¥ &= :KW-hr/ (m2-year) I3 > &

M}ﬁ‘

-I’“b
W’l

WA GEALE AT BT B S A 0.8 Wn2K -
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4 % Green BIM %2 A T2l * %7 1

RIS TS | ST s el e
sEMEREcE| EERE % _FFR(E Uwmax (W/m?+ k)
b e Uwmax | o ipmaesz > (1096 = srmme| crmipmes <
(W/m?-k) | (Wm?-k) 409 R =25% 25%
=) 1.0 3.5 HERRE (2 — A @R 2 6.5)
—REbRESS | N
£ BZone 1-2 S HE0.85~3.3 | A AR EBYE FES:H4.26~6.8
R > 40%
& m0.37 = mE0.64 & 3.97~6.8
EEE R 09~1.0 0.7~2.0 2.0 3.0~6.0 6.5
W29t MERFETEE HBIEHRE
TR ¥eE e 2011
0.  APEIT
PP PRI E A YA ALAEAHF RS SRR F WP S >4 > 2003 £ d
B% iz A i Aechpidh % 3+ 4 (Carbon Disclosure Project » 4= CDP) » ™ & ¥4 € 7

E |

%

EERMAE TS L RERTABREL E A G F TR R AL o D

B RET R 2 (carbon emission) ~ A % (carbon price) s ™ & b 4| # B - &
e R
MRZANENREZ AT R B AT EE

o

W B g R (b R E A e LR 7] blkeRt R (R A

SRR T R

carbonlabel ) srE =

» Frsb,)a\-iiﬁ‘\& ‘L-ﬂi-ﬂ:{\j\ ’ l%ii";‘\«‘}* A3 I‘I‘—_.E-\: 115’4353:%\

BEARREY S 2R 4 AE

B (2) ¥ (3) p Rt

E2 AR

4 gk e s (LCCO2) » F5d P8 (1) #EH

~(4) LATRE (D) 475 A A L ~ (6) &4t % e f

PEBens § RN FHME R Y2 A AR Y LR

o Erh

ﬁ

FERAPEINF Ea R OB R 2-10 £ S8 RE AR T A GRS

55w

2014) A A4 AFH P AITE PR 22.8%(¢ sEH Y A 2 G 1 EARRE)
AT ITE AR AL 20,80 FER Y BAZL FE56.4% AP P~ R T
BLABREL KR
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5 - v_g—_ é};k?’éﬁ&%’»‘f}d&\*%

B EE T T T R
/ @ EEfEMERAE

© HxaRi
MUK

29.9%

IR B R IR T KRR

Sk TSR | @ matmiy

© BEH{EHT IR
BN L MRS
@ BRI

IR RS

B 2-10 12 388 P4 A o i35
Riko: R  2014

LA E KRS G o0 & D BPTkR M%\ﬂﬂ‘ﬁﬁ\@ﬁ’uaﬁﬁﬁﬁma

AR EZ H e PR Mo

(D &l RS B AR R A R F R
(2 Wiz:4p PFRACFZSR T F MR WU

() @ #FHEFETDRM AL BAFEA LT FEE -

(4) idr: 2 AACLEMAGE 3 F WP R o AR E E NP HFC .

(5) TARE:FIMERTS CEF B KPR ARy O A KA TAL PR

6) He@iE:Hds RANis A2 FTE KA LF ERBEBAAL o

FERAP IR IR HEEATE L AE R L = ll}}ﬁlm :

(1) SR SHP2 AW ~Fhy > X1 EREL D0 G Mo
00N > EHEEH 5B B~ F L0~ F 0ozt » £

Higvjegrdzz CO % ® 245186 B > 5 - 4kRe18.8 B » 7 H 4 Flée
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4+ % Green BIM B2 A F A AR EHA7T

)

125 H A ap A K o

PAAR AT AL AP hRC A2 2 S ASFH S AR 2 CO g 7 3
Moo Bz h AL EHL A ¥ (Rl B2 4D R
P g 22,5297 P ¥4 B 40 2 B E 2 LCCO: B & 62.949% (+k & 46 02010) -

et B A A EF L TSN RAG® L 2k B p ¥ 40 2 LCCO: T A B

FT70~90% FALpFEg AL COREHR? & 7oL Fawizo

E At CRI=TCRFCm &) + s F o ff + LC(2 ¢ HR% - yrs) - H

Hi3% kgCOe/(m2 * yr)» P p pedneajp 7 7 5 =10 #4467 2 pptp & v (DCF) 22 &

B B2 T ARE .

IR R E sunsingEneigy Ceniticats
HEER R [T
e B £ ACOBORODH
LT LRes ]
HESEEREE OOOO0m
RInm HNE LA
ENEN [ETLNSNIE S
LLERY ]} - [ .- . ‘- ' .
L 108 LW ey
Ll '
e ]
esa
—— @ a0 < o e D
e - L€
e M1 M WE WA AT 1109 2N L2 UNE s
EREEEN ey
[y — RERBER
Qe e o o D CEL UL
py— B eARENRNE
s - CRRCR
-
=
LS

Wl 2-11 22 A & % 3@ (T3 2017 #23217)
KR MEREATE > 2014
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>

£ ¥ RS S A T
Fz & AKX ERHEL

Green BIM > % ¢ chiz AT AE R B RK P2 A AUSATASHIEL AH1 L > 7

s feds v eng i 6 % & (71F Aoca 4 #7(Building Performance Analysis, BPA) > &% “%

A2 B ERBLE i e ko B R E T fEE A

FHBp o A7 &0 Green BIM A A4 0 & £ BIM -~ BPA & B A K 3+ D
% o (§ 2-12)

\
.
A
b Y
\
ALY
Carontt A Y
‘ \
\
\
.
.
Y
A
NO

Aodps = Setemn > It ——e D

n

R pE—— YES

Decision Making Circle
B

B 2-12 Green BIM i+ 9% -3
B A pedtenti (P45 AT FE R R R PR 3T 3R ) R E A
o & - & 71f%i-F 2L (problem solving) 4 3% (Rowe, 1992) - &4e @ Asimow /-3 ¥4
17 (decisionmaking circle) (Asimow 1962 )~ 12 3 B ji74 a2k 2+ iE #2807 (Archer,
1965) ~ (Steinitz, 1995) -~ (Gero, 1998) o k3 iEA7 e~ #rivendi » 3 E HAen

4 bR RE S PR 22 A AT S RIBIN B AWK S 2 1 AR

“

R RS S R e N Y R Rt T

(Scade, 2011) -

-

Bl AR AR IR IR (ARG PD) W AR S - AR 425 (Black

Box)(Jones, 1969) > &3+ F & # + £ & (intuition )~ #r# &% (knowledge experience)
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+ i-’f*‘ Green BIM #2 A 7 H3 e % 47 3

% p A2 (judgment) & 7R E AL L O3 L o 8~ (Input) 3] 2

L BEapr 2 P (B 2-13) - & 1950 # * &R H I 1960 & 4~ >

&

LR AR X BB R (logic structure) % 3%

Problem Solution
R t: o P T " R RS
| |
| |
| |
| |
Input Qutput

Analogies

B 2-13 2 #5(Black Box)& i+ 42 &
(K : Jones, 1992 )

Jones 35 W3 EAT FiF = BA L FEREFRR !

(1) £ 24445 (Divergence) @ = K RALNFFIHF B IFE » 11 1¢ 5

FRBAGF ORFF TR ELH A RLF G > WL A LA R

(preconceived solutions) °

41 (Output ) eif 42
B R ]

P2 g e

W L

R

(2) 4 rFE(Transformation): & P42k £ A 478 % TR B B4 B 9 B

HOMF R S R B Al AR R &

(3) # &g (Convergence): AFFE Y RATe Stz &7 BB

BFFE 0 B iEd e

T b ) (A F 2 )PFEERAERFFAI R ET AR IR S R

AWREDE MY mgitp o

1962 # >Asimow it F Jones eh= 3K 3-Fg f *F 3038 - o & IR @ AR DR BT

¢ 4517 & @ § 1y B (sequential phasing of activities)dd-2 B » 112 & Bt i K

%% (decision-making circle)sk L B4 5 Asimow #-k T4
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N T L
i 5% £ (synthesis) ~ 7% (analysis) | & i (communication) P9 B » g B8 Fp B R croBd %

MEF R R Ram A A F R (flow) > ¥ F %% w4k Bl (feedback loop) @ T 3u i &
Th% AT £ 47 (repetitious) & I K75 = (B 2-14) -Asimow #- “K3-A K" AL - B
oA 1 B b5 8 6~ R IE W 0 Bk > 1 4R Merrian Webster

(http://www. merriam-webster. com/dictionary) T_s

-

“*= i (Assessment, Evaluation)”

TN EETH L HErnid (act) ) W2 H IHE LT H 0@ A (idea) E\Jﬂ’"ﬁ;‘%

(opinion) °

Ji

Asimow e - K TR EAL L T A 5 = B A = !

(1) ~47rFE (Analysis): SRR EE R AR P&
(2) s &rsE (Synthesis): 54 »3FE > Tmg 4 o

(3) R rE (Evaluation): 3Rz P4k 2 & FE > 57 B3 b 2o

Communication —__

W

Concrete
A

I s A\;

E

(Host Envrionment)

Abstract

Analysis —Synthesis —» Evaluaton——> Communication

¥ 2-14 B %43 iconic model (Asimow, 1962)

?%&?”{fﬁ%%ﬁ%“%ﬁ"ﬁ“%*%”Hiﬂﬁﬁé&&?w%ﬁ%ﬁ

il

S IR E IR & F R i

T E e AR RERT B AR A F E B & S AT i gy e &
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4 % Green BIM %2 A F a3 " EHF7
(Chen, 2012) - F B X ~ TR AL BHER LI st oz AR

(Performanced-Based Building Design)” # 2-iii7enir 4 - 1982 & ¢ Gibson #% 1) @ i*

HEAZT Lo a K a2 HieP W2 A o Neil Leach » %71 > § 502 f =% en

ERFE AR AR PR e o { £ & HE TR AT KRR
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B ZHRYERHAFE -BE T T 2AE 5 A 2% (Envelope thermal characteristics,

LPD, HVAC efficiency) : ASHRAE 90.1 2007

» ASHRAE 90.2 2007

B X% 4250 % R (Equipment power density & DHW loads) : California 2005 Title

24 Energy Code

[T St Jﬁ 2R~ i kb F (Occupancy density, ventilation) : ASHRAE 62. 1-2007
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C. 2B (£33~ FgFaldsz i)

% 3-3 Autodesk FE& % 3

by

4 $u(HVAC Systems)

HVAC % % % i K /R e ol HoTA
(4 Frdsded) COP / EER water gauge Energy Factor combustion
static NE WS- YR efficiency , EFF

2-Pipe Fan Coil 0.25 inch /
Sratien COP 5. 96 62.3 pa 0.575 84. 5%
4-Pipe Fan Coil 0.25 inch /
Sratien COP 5. 96 62.3 pa 0.575 84. 5%
11 JBER Packaged RER 11 3g?Ii§CEa/ 0.575 84. 5%
12 SEER/0.9 AFUE .

: : SEER 12 2.0 inch /
Split/Packaged ) 0.57b -
Cos /5-11 T 498 pa
12 SEER/7.7 HSPF .
o /ﬂfgfﬁii%? Z'ZQé“Ch / 0.575 -
Heat Pump : ba
12 SEER/8.3 HSPF
Packaged SEER12 0.25 inch / 0.575 B
Terminal Heat | /8.3 HSPF 62.3 pa )
Pump (PTHP)
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Blectric COP 5. 96 38211§Ch / 0.575 -
Resistance Heat -0 pa
Central VAV, HW 3.5 inch /
Heat COP 5. 96 871.8 pa 0.575 84. 5%
Residential 14 .
SEER/0. 9 AFUE %Eﬁffif Z'ZQé“Ch / 0.575 -
Split - pa
Residential 14
SEER/8. 3 HSPF SEER 14 2.0 inch / 0.575 B
Split/Packaged /8.3 HSPF 498 pa )
Heat Pump
Residential 17 .
SEER/9.6  HSPF S%gffﬁfﬁ 2'29§“Ch / 0.85 -
Split HP . pa
Underflow Air B 3.5 inch / ~ 34, 5%
Distribution 871.8 pa o
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PR
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AT GNP BRRTINEAL AFY 0 E PN AR BB R F T
g arxE o 1 * 7% A EUl(Energy use intensity, 244 8 va ffena i £)iTi 24

A*%i’f%ﬁ—%%‘ "é—‘g

MEEFEF s GI(F 4-T) R Lo Jofy » Ak =8 & f %=k (Location Weather and Site)

AR R R HE S RERRES S W FiE2 FlF o 3 JI s iR 2T
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g
E%
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WA EE TR TERMTF JOR]sE TR A TR PR B (R 4-8) - B L e
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Vil

Project Address:

23 SEAEINIRETHIG 170 1SIMFIRG 295G

Weather Statons.

545924 (0.00 kilometres away)
545586 (9.01 kilormetres aveay)
545023 (9.01 kiloretres away)
545585 (12 71 kilometres away)
546262 (1561 kilometres sway)
545925 (18.02 kilometres away)
S4B261 (1802 kilometres swayh
S45587 (20012 kilometres awayh

Froperies

@ 30 View

30 View: Vasari 3L = | B Edit Type

Graphics & -
View Scale =
Scale Value 1 192 -
DetailLevel | Medum

Parts Visibilty | Show Origi..
wisihiliy/Gra. [ Edite. ]
Graphic Displ. |___kda. |

Discipli

Froject Browser - Project]_Buldadl.... X
-0, Views (Project)
30 View: Vasarl 30

30 View: (30} =
Floor Plan: 2D Site
=M Schedules/Quantities
Mass Floar Schedule  |® L= bing
-] Families |
EP T 11 Use Danhatit Savins time

Weather Station: GBS_06M12_07_192055
Distance to your project 2.8 mi (4.6 km})
Latitude =23.4167 , Longitude =120.1833

ER P Sl ml

- i ==
X
o 5hili
Then Liao Li
Jisrg Shan Ui
e Hai Li
Rudal Township Foam Lomg Li
=)
Yang An L
Hou Ton Cun
1 erilas 1km
Han el LI Hinen ol *31+ MNP, #2014 b :

Cooling Degree Day Heating Degree Day
Threshold Value Threshold Value
65 °F 4791 65 °F 49
70°F 3166 60 °F T
75EE 1810 h5EE 0
80 °F 724 50 °F 0
®p Os
Annual Design Conditions
Threshald Cooling Heating
— Dry Bulb(*F) MCWE("F) Dry Bulb(*F) MCWB("F)
0.1% 939 794 549 534
02 % 932 792 B59 539
0.4 % 925 79.3 BE.T 55.0
0.5% 923 7497 572 558
1% 914 797 b8.3 < 1
2% 903 802 60.3 589
25 % 980.0 79.9 60.8 592
5% BavT 794 63.0 61.0
Bl4-8 A EXRTEF ,ETH
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£ % Green BIM %2 A F a2l b » %47 3
4., PRIVKE

~

LB WA gud ##(Create Mass/Place Mass) : ¥ o #% % » 52 CAD ~ SKP 4 & #.5% »

g

RAE PO B B 2 0 - (B 4-9-4-10)

Brings in daca rom otherfles and set options.

" cab
[Cha] imparts vactar dats from cther can.

Gaphier »

s Import CAD
Imponts wecto o ramato te Feat

e e e
L

B

Family
Laacs a vasar family,

Graphiry k3

Press F1for mors help

Detillonsl M
P vibiny | sh

Eo

B 40 Hh 4 5 e » W 410 f3l  § R &

B F &7 i R fics 4~ 17 (Energy Setting/Run Energy Simulation)# &k % @ @ #* FE& ek

~

ER R THEY FRE (R

PN

TRAICEFRPE G FRES 0% 2R 5

4-11~4-12)

Parameter
Main Model
Select +  Project Location Building Type . . Design Options Climate Analysis Solar Analysis
Location ; 687939,120153
Ground Plane
e I N
Analytical Space Resolution 04572 .
@ Epa = Analytical Surface Resclution 03048 PR P
PermetarOfhe Mass Exterior VWall Lightweight Construction —Typical Mild Climate Insul
T Fin Divicles Perimeter Zahes [ Wass interior Wall lightweight Canstruction — No Insulation
AN T Candapial Coneniction Edit.. Wiass Exterior Wail - Underground Fiigh Mass Construction — Typical Mild Climate Insulat
Giepts A Tyt Pescaminge Glezng e Wiass Roof Typical Insulation - Cool Roof
ViewScale  [Castom Target il Height 07620 Wiass Floor i ¢ ~Notnsulation
StalVeliel 1190 Glazing is Shaded ] WMass Slab High Mass Construction - No Insulation
Detidlevel. . iMediin:. Shade Depth 0.6096 Wass Glazing Double Pane Clear — No Coating
Parts Visibility : Show Origi... Target Percentage Skylights 0% Wiass Skylight Double Bane Clear— Mo Coating
Visibility/Gra Edit... = Slylight Width & Depth 06144 [ Frmar e
Graphic Displ.. [__Edit. ] ), : Niass Opening =
Discipline Architectural 4| | Builcing Operating Schedle Default
e e e )
s, oy | | [ HVAC S siem Central VAV, HVi Heat, Chiller
= ¥ li| | Outdoor Air Information Edit...
Project Browser - Project!_Buidai0l.... X ‘\

w0
(40'

W 41l fscis AT R H T
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O EkE

W 412K 2 4c# % d 4

6. TALILdA A

EaY = L E STV g A/ BT N L E S TAPA & SPIE 9 & 2 %#g%iﬁﬁﬂii;;&\’ﬁ’ﬁjﬁimj

uH

Eleerm R Rl a8 s T NIFL S 280 hgd kdpo b 578 P ¢ 24

TRAEEUD 282 SFP (30 F)Lam 2 X A2EE ~ whw o/ & B4~ TP

EOEALAE T AR F E AR TR RN SR AR P E S
HRMEETS T

LARAIEANKEBEE IR BY £ R A Y FRFE B AR A (Occupancy Schedules) »

3

EUl e e g 384 i 515 12 £ § & o Autodesk Vasari =i 5 3 38 pF i)
% & 2 California Non-residential New Construction Baseline Study (1999) i » 3%

o HY ARGl gAY EAL T AR 4-13 A7 0 %k 2 #iciE chedule value #

e

1 273 100 A 28 F 8@ 0.1 B 5 100x0. 1=10 % & * jFd o Fpb re s bt

AFELH FERAT p B FHEFEE L = 1:00~8:00 ~ T = 19:00~24:00 -

\-5_13
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4 4 Green BIM 2 A T3l * % 77 3
Occupancy-Hotel/Motel

1

08 = o
o:s \ /
04 L ,_._(

02 T YyYyZhyvTYTTYT

0 + T T T T T T T T T T T L m— | T T T T T T T

1 2 3 45 6 7 8 910111213 14151617 18 19 20 21 22 23 24

Hotel/motel schedule on weekdays

1

H—t—.—&-\
08
06 \ —op—¥
o4 >~ r
0.2
0

1 2 3 456 7 8 91011121314151617 1819 2021 222324

Hotel/motel schedule on Saturday

1
08 e
0.6 -
04 -

0.2 —t—

0

12 3 456 7 8 91011121314151617 18192021 222324

&) 4-13 *wfﬁf‘ﬁ% FFE DR A T
* ik : Autodesk Knowledge Network - Occupancy Schedules

FIPb A R A SR R BB IR R AT R A B 183 4 o T %A 221kWh,
m2¥yr % - gL e T 195, 6kWh, m2%yr 4 13% (B 4-14) - e * TR HE LAY
B E e 1014 (B 4-15) 45a % & 53 T3%58 ~ 2= 2 mp 18% (B 4-16)
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Building Performance Factors

=
i
g
=
A
[

Location: 23.3856983184814,120.15421295166
Weather Station: 545024

Qutdoar Temperature: Max: 35°CMin: 12°C

Floor Area: 733 m?

Exterior Wall Area: 5,899 m*

Average Lighting Power: 1087 W/ m?

People: 183 people

Exterior Window Ratio: 0.30

Electrical Cost: $0.06/kWh

Fuel Cost: $1.20/Therm

Energy Use Intensity

Electricity EUI: 221KWh fsmiyr
Fuel EUI: 290 fFsmilyr
Total EUI: 1,076 WMJfsm /yr

Life Cycle Energy Use/Cost

Life Cycle Electricity Use: 48 741120 KWh
Life Cycle Fuel Use: 61303112 M)
Life Cycle Energy Cost: 51,621,709

*30-year life and 6.1% discount rate for costs
Renewable Energy Potential
Roof Mounted PV System (Low efficiency):

235371 KWh Iy

Roof Mounted PV System (Medium efficiency): 470,743 kWh [yr
Roof Mounted PV System (High efficiency): 706,114 KWh /yr
Single 15" Wind Turbine Potential: 2,786 KWh [ yr

*PV efficiencies are assumed to be 5%, 10% and 15% far low, medium and high efficiency systems

W 414 HE 2 578w A

Annual Carbon Emissions Energy Use: Electricity

metric tons § yr 18%
130 =

Energy Use Net C0

(metric tans § yr)

= Etﬂ(:t:;x::mn ,; W Hvec 7% sesTe2 182082
[l Foot PY Potential (High Eticiency) o . Lighting 18% $16.736 283,663
Il Single 15" Wind Turbine Pofential 0 Misc Equipment 9% $8.924 151,266
I et c0 o $95.402  1.617,011

W] 4-15 gt 4 W 416 e e ¥ &

SRR TR o



4 % Green BIM %22 # 73U 802 e 2 H4 §
PRPKEEREERDIBHH BES X S I REFEFF  VEER RS T ERF

PR RN (R A-1T)exd 202 QELG ARG NEF 78772
Hd (B 4-18-19) # F iR 2 * Big oA F cdgien £ (W 4-20) &HFUT R T 557
RRELTI A RFENLET LGB OFELL

Monthly Cooling Load

ki
700000 Mizc Equipment
— [ Light Fixtures
QOococupants
00000 .WinanSDIar
B window Conductive
400000 . Infiltration
Underground Surroundings
400000 - B MNT Surroundings
200000 1 Ml Roots
B sl

100000

L= 5 &§ & =5 5§ =5 5§ =8 =§E =§ §

-10000a

Jan "Feb ' Mar | Aoy 'Ma':.-' Cdun Tl '.ﬂ-.ug'Sep "Oct 'Mov Dec'

WA4-178E 2 3t w414
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Monthly Electricity Consumption

KwWh
180,000

160.000

)
[

i

140.000
120,000 <
100.000
&0.000 4
60,0004
40.000 4
20,000+

0=

Jan Feb Mar Apr Ot

[l Simulsted Electricity (k¥h)

My

® 4-18 & ¥

Monthly Peak Demand

kWY
285 4

280 -
275
270

Moy Dec

265 4
260 -
255
250

245
2410
235

Li L L] Li 1 Li T

Jan ' Feb ' Mar = Apr | May
I simulated Electricity Peak (kW)

B 4-19 % ¥ >

Jun Jud Aug  Sep Oct

AN
£

2.

S F e A

=

5
w
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4 % Green BIM B2 A FAHARY £~ 7

Diurnal Weather Averages

ID L] : T T T } l L] T } 1 T i : T T : T T ':l
Jan ~ Feb ~ Mar  Spr 0 May  Jun Ju o Bug 0 Sep Oct Moy Dec

B Temperature - Dry Bulb ("C) ] Temperature - Wit Bulb ("C)

B Direct Solar 00 £ m%) B Dithese Solar (W m*)

W 420473 pf B2 s Bigs

ArHEBEE L4 LR HEB(Wind Rose) (B 4-21) ~ k #H 3 (Wind Tunnel) (M@
4-22) ~ *~ K §5 % (Solar Radiatin) (B 4-23) & ¥ 4L (“ »zac & 458 » 1R H o 472 % - &

ﬁ%%#‘ﬁ&@l}ﬂbﬁ\ﬂbﬂ g\ﬂ.‘L’LI‘/L;ﬂ‘ r‘ﬂéﬂi&,kf]‘ﬁ(}*
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Chu-ch'i

“'hi i Wesl Dl trlct

MD m“w‘: .I..

Man-hsi

Y l=ching

W 4-22 1 = b 3-8 i HodR Bl 4-232 4 b X Bigsta

= f

.\1
B0

B

al-
W

FUPp b BT AR da A 4TAT ] TG A BSTRAF B IEF FRE O TRk R AR 7R
IRPRERE > Z P ERAFR LY e Z s i e X REp SRCRERF
Z e 4o (B 4-24 ~ 4-25) ¢

PR RAS AN
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% % Green BIM S A T3k * 2 1
BB R i 30%R 5 3] 25%

=¥

B 7ok CJ0.7T64%% 5 0.85

R

e

taw i a4 M2 B E

B g5 # F ¢ i Lightweight Construction- Typical Mild Climate

Insulation(R-Value & # % #& 10) % { 5 High Mass Construction-High

Insulation(R-Value Fs#4 28 17)

e e T . i i bjork7elsie®.~
gy Settings o X'
Parameter ‘ Value |

Building Type Hotel

Location 23.3856983184814,120.1542129

Ground Plane Level 1 Mass Model Constructions
Mass Exterior Wall gh M nstruction — High Insulation

Analytical Space Resolution 0.4572 Mass Interior Wall Lightweight Construction — No Insulation

Analytical Surface Resolution 0.3048 Mass Exterior Wall - Underground | High Mass Canstruction - Typical Mild Climate Insulation

Perimeter Offset 45720 Mass Roof Typical Insulation - Coal Roof

Divide Perimeter Zanes Mass Floor Lightweight Construction — No Insulation

Conceptual Constructions [ Edit... Iass Slab High Mass Canstruction — No Insulation

Target Percentage Glazing 25% Wass Glazing Double Pane Clear - No Coating

Target Sill Height 08500 Mass Skylight Double Pane Clear - No Coating

Glazing is Shaded Mass Shade Easic Shade

Shade Depth 06036 Mass Opening Air

Target Percentage Skylights 0%

Sleylight Viidith & Depth 09744

Building Operating Schedule Default

HWVAC System Central VAV, HW Heat, Chiller 5.

Outdoor Air Information ( Edit...
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=
s
f
p
A
[

+ % (DB — B H FR L 5 LoeE 33 :

B #§#% (Mass Glazing) : /€ Double Pane Clear - No Coating % { % Double Pane

Clear - LowE Hot Climate, Low SHGC (®] 4-26) -

| . _
comcenunl consiructons R — &=

Mass Model Constructions
Mass Exterior Wall Lightweight Construction — Typical Mild Climate Insulation
Mass Interior Wall Lightweight Construction —Na Insulation
Mass Exterior Wall - Underground | High Mass Construction — Typical Mild Climate Insulation
Mass Roof Typical Insulation - Cool Roof
Mass Floor Lightweight Construction — Mo Insulation
Mass Slab High Mass Construction — Mo Insulation
Mass Glazing Double Pane Clear — LowE Hot Climate, Low SHGC E
Mass Skylight Double Pane - Reflective -
Mass Shade iDouble Pane Clear —LowE Cold Climate, High SHGC
Mass Opening Dcnuble Pane Clear —Lle Hot Climate, Low SHIZI: .
‘Double Pane Clear - High Performance, LowE, High Tvis, Low SHGC H
Triple Pane Clear - LowE Hot or Cold Climate
Quad Pane Clear - LowE Hot or Cold Climate -

W 4-26 I H FR L% T

8. EH/EFIL* %

P 2D FEoBES %

' 2

A RS A f SRS 6.6% 42T % A EUI

221 kwh,/m2-y % { 5 203 kwh/m2-y ~ 55> 8. 1%=T% (B 4-27) » 55 v b % 203K 2

83



4 # Green BIM %22 L F 3 * 2% 47 3
L RVIARERE LSRG R VR H T 28R 5 LowE

a i PR A

#3y o EUl @ 7 M3 177 kwh,/m2-y (B 4-28) » & s »c & 19.9% -

Energy Use Intensity

Energy Use Intensity

I Electricity EUL 221 KWh /smJyr Electricity ELI: 203 kWh/sm/yr l
Fuel EUL: 279 M smfyr Fuel EUL 227 WMJismiyr
Total EUL 1,076 MJismiyr Total EUIL 957 MJism/yr

Life Cycle Energy Use/Cost
Life Cycle Electricity Use:

48,741,120 KWh

Life Cycle Energy Use/Cost
Life Cycle Electricity Use:

46,501,080 KWh

e £1.303112 1. Life Cycle Fuel Use: 52,215,932 MJ
$4,621,700 Life Cycle Energy Cost: 51,514 846

~ife Cycle Fuel Us
| Life Cycle Energy Cost:

*30-year life and B.1% discount rate for costs

ou—yeﬂ T ang o, 158 QISCoUnt rate 11 cost

Bl 427 RS 25 2 (D2 R E0 R

Energy Use Intensity

Energy Use Intensity

‘lTTkWh!smfﬂ|

Electricity EUL 2271 kKWh /smJyr Electricity EUL:

Fuel EUL: 279 MJJsmlyr Fuel EUL: 167 MJ/sm/yr

Total EUIL: 1,076 MJ/smiyr Total EUL: 804 MJ/sm/yr
Life Cycle Energy Use/Cost Life Cycle Energy Use/Cost

Life Cycle Electricity Use: 48741 120 KWh Life Cycle Electricity Use: 40,652,040 kWh

ife Cycle Fuel Use:

£1303.112 1)

Life Cycle Fuel Use:

| Life Cycle Energy Cost

51,621,709

Life Cycle Energy Cost

$1,286,243 '

*30-year life and 6.1‘3-«'1 discount rate for costs

B 4-28 Rkt Hp

*30-year life and 6.1% discount rate for costs

s (AD+(B)2- 7% £t &
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7 EE R REAEITZELR &% 56 AF 2 Autodesk 2 7 5 VASARI 22 H ra A 4T iR
e Green BIM 2 o cat kA2 > ¢ 45 1 (1) A 22 @42 e3P antimpB ~(2) X
FEA PR (3) W RERG TR () PR (D) FFR R e~ (6)
FALIL 2 247 ~(T) 33 %30 ~(8) EHEGF > %> FHF > TEEBIMBI A
#eh U TR PRk AL B A RBOCE a1 ekt

\w

N R R A =S T SR 3 S 1P S0 SR R o WA S

RS R (S80S ) LY i

(1) Sfi 5] - A IR R T S~ 2 F v b BwHA o /ETRRE/
Wy /BB T3 L > ¥ RS RFE PR K B A TR
G pE e BB o Gldodk (B AR A IR enrE £k B 1 0 BUL B
B HEERG R SR RA P F BB FEARs S Raocy o

(2) md 245 F5d &0 s BB (2424 I E R BT )) R AT S RS-

FCRIRER CIRR A T Hy > B EERAFADFERL T R IRAHRLE

PR G SRR RRIBLR ) ALRRREY fu ¥

Bl 4-20 34 g B~ K fo e ig SP 1
(3) HAAHTEL 4% B3 T RHE 2 AEH R E Ao PP E T
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4 % Green BIM %22 A FF A #3 * % 47 1

332 C/P & (Cost/Performance ratio) & wic& # % » uphes ¥4 Ak { Fief

-~

L2k T o B4 AT 7 HE (Fedk Low-E L3
N

‘%
¥
-t =

G4 12, 8%ena i
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5% Green BIM » & e & chuz S % 3 G835 2.4 (PD ~ SD ~ DD FF £2) » i 12
i 4 F E 5 (Building Information Modeling, BIM) % 5 AA# 1 & » FIR 5 &t it g
i iE > iE 7iE ki A 17 (Building Performance Analysis, BPA) » i “3%3” ~ 3=
7 kR TR A B AR b KPS & B M E T R AN B o
e AP I 2 v AR R b1 5 0 fF 50 Green BIM AR R 3 (M 2-12) 17 5 2 5
AW AR R IR PR PARAT 0 “Green BIMA K AR g v

WAREAE SR AAT S BRI S R R RERF 2 AR L 4

*

FYP LN BERPELE PRSP A T B KRB R A

Wy
-
@
g

FEE A2 GFPELEPRY > USREH LG ﬂ%ﬁ°%&iﬂ’@@z@ﬁ{,
AT E R Vasarl goH 0 Ad mEF R @ R IUN RP L AN BRI 0§ TR

T S R T B B T DR BB R DI ehE SR BN
# 7 Green BIM enk 3 v &2 Fs g * o F|p > Green BIM X FE AKX gt = 5 %

NE R T T RA o Green BIM e * » P 3 F 40T

(1) FI* BIM 4% ivi§ Az e B Bt » E P& 4 & & (F5EPFAR ~ B0 4380 o)

i o

(2) &R PRI H oA o R BRI S  #H K 7 JPrEa g
fém*ﬁr@é HERFE > kTR R f"ﬁ#ﬂ*ﬂ B s B EERTITER

M E

F@

(3) &8 BIM #2355  FRESE Ao ApF B Im2 04 > 8" S i

P

FhRAplR” @ Rl NEKEAL FXY L EoFE G Green” P b AP

re* 2 3 EUl(Energy use intensity, Z & F H o ffaE LT ) 1F5 A8
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(3) VASARI ~ Green Building Studio it #= 4 #7PR7%2? DOE2 #-#8 31 &

& F 3 ¢h VASARI #f 4 * e ” i 42 A 45 7 £ 7 Green Building

Studio, (3% :http://help. autodesk. com/view/BUILDING PERFORMANCE ANALYSIS/

ENU/?guid=GUID-43DAB177-3A4F-496C-BECB-2591FD04FC10)" v & 2 =4 PR 3% i fig

* g8 -+ % DOE2 31 #F it » £ 4% Energy Star & LEED 33 » ¥ @ & ASHRAE ¢
4~ (e 45 ASHRAE 90. 1, ASHRAE 90.2, ASHRAE 62.1 and CBECS data)(® 5-1)

(4) it =¥ 5 | @ eng et

Green Building Studio #* DOE2 #4318 » & 2008 # = >:if i ANSI/ASHRAE
Standard 140 =iplz# 230 > ANSI/ASHRAE Standard 140 #.% R &z 3 1 42
1 € (American Society of Heating and Air-Conditioning Engineers):r:E & i
oA 4738 B A7 N 4R R 3R & 2= 2 2 (Standard Method of Test for the
Evaluation of Building Energy Analysis Computer Programs) » # 3 szt gz o

B4 EF s -

(#: http://knowledge.autodesk.com/support/ereen-building-studio/learn-explore/caas/CloudH

elp/cloudhelp/ENU/BPA-GBSWebService/files/GUID-3997B044-DA32-4A5C-8357-C8BCA

6760A38-htm.html )
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AUTODESK.
‘ i
Building

Elements

Mass

Third Party -LP E’:‘j

gbXML Authoring | | o™ -
Tool 4 Export
gbXML

Bl 5-1Green Building Studio £

< AUTODESK| [T | P
A e ® | M
l VASARI | | Conceptual .’IKL.?LQbKML
|

i | Results &

! AUTODESK’ c -
| GREEN BUILDING STUDIO{ 2 (C

* DOE2 31 & ~ BIM ~ BPA #c %8 3% 1 Bl
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Effective May 31st, Autodesk Vasari will shut down; however, The
conceptual modeling and analysis features you love can be found
in Autodesk® Formit® , Autodesk® Revit®, and Dynamo for Revit software.

Vasari feature Other Autodesk Offerings

Shape modeling and analysis  Formlt

Parametric and computational design Dynamo for Revit and Dynamo Studio
Energy modeling Revit

Wind analysis Flow Design plug-in for Revit

Climate analysis Revit

Daylighting and Electric lighting analysis Lighting Analysis for Revit

Whole building energy analysis -_Revit

Solar Analysis ' Revit plugin on Labs
Solar Studies | Formit, Revit

] 5-2VASART *+ 2015/0531 # £ & #-FR7%

BIM Level O BIM Level 1 BIM Level 2 i BIM Level 3

Maturity

i BLM
BIM Building Lifecycle Management
(Point Solutions) I (BIM + PLM Platform)

i
é Drawi Models, Objects, | Transactable,
s o Collabaration i Interoperable Data
2
i
» BS1192:2007 : IFC
= - BS1192:2 —
- | T
a |
- BS8541:2 BSB541:1:3:4 |
1 g
| Integrated Web Services g
Paper Files Files + Libraries || "BIM Hub" A
v
. | smmme |3
= I [=1
|
|
| —
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NO. GOALS Weightl  Weight2
P11 Lighting 12 18 | PI1 Lighting
P12 Acoustic 20 12 | 20 1
PI3 Thermal 12 20
P14 Air 20 10
PIS Water 18 16
TOTAL &2 K PIS Water P12 Acoustic

—Weightl

—\eight2

Pl4 Air PI3 Thermal
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