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ABSTRACT

Nowadays, AEC industry tries to adopt BIM for low-carbon and eco-friendly building develop-
ment. With increasing environment policies, many of global construction projects require the
adoption of BIM for its many advantages. The advantages can be maximized with Open BIM
since it can produce optimal results for various purposes of energy performance assessment.
However there are some troubles in representation and property information in the process of
Open BIM based energy performance assessment. To examine such troubles, this study focuses
on differences between IFC of Open BIM and IDF format of Energy Plus known as the most
accurate and diverse energy performance assessment. Two issues the study addresses are form
representation and property information. The study figures out the different definition of IFC
and IDF, and suggests the way of interoperability. The interoperability test of IFC for building
energy performance assessment hope to develop of Open BIM based energy assessment.
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Fig. 1 A concept of IFC-IDF compatibility test for the
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Table 1 Compare the Energy Plus Property Requirement
and IFC Property Information Support (Part)
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Fig. 3 Center-lined drawing method for remove empty
spaces among the wall
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Fig. 7 Material Information Mapping by using Material
Code

A ARe ng FAE Aol glojA] BAHE &
Aotk A& A9 AA Q2L fEME o
B Ao WA F=7) H et} Fig. 734 7o)
BIMEdH A] A A Z=Z JHshd
HHH Ajde] =S F3+e] Energy PlusollA]
AL QA AAS L F den HAE oyA A
377t 7FssHAl €Tk

o) gl A A EAELS BIM LZEd o]
A TIFC dlolg A4 e duA] 53 7F 3y
AA A A7 A EE Aoz A= A3
° =2 s|dst7)oll= ofEFol AUtk AN EAE
3| d3}7] flste] Eatol| A AAg Y-S 58t
AL AR A45H 7S 913 [FC Validation =
I3 JE=Z [FC9 IDF7He] 3 #AIE 74
st sl dsl & o A= A7} ATk

5d E

A& AR Aed7te 9% 445 IFC
o] £ Ko vste] B ARE Q73813 YA
o IFC "HolEe] RS Hujst &g-aohd $)9f
o] B2 EAIE] sl dE X7} Bk 3 IFC
ol 2= e R U SAHRE F
18] 23Falal Q1o BIM AZEgojAdol|A] 7
A=A B3 A= FAEL & 5 k. dAle
[FCHo]E]¢] ARV 2= AL oz AsH 7}
7 g 7] "] dyA] JeHrt LA
IFC £ RE vl sl Btar, 1o ;& 749
32 Weke AAE Btk AE oUA| 453
7+e $1F IFC-IDFZHe] A& B FA] 37473
B Ed| wE A4, S K ATt Aol
o whe} WA s EA| 2 RS = A 2 A

R EHAA ] A

IFC-IDFZ} 3247 1] w3l 9lo} IFCe 3%}
¥ P E BHS IDFS] 23119] HFHO=Z b

912]317] 9]9k HPH © 2 FCe] IfcSpaceS

Fote AE AAES AAATIE S Agkst
Hom o] A A A7]= Space Boundary9} 71
& QA o] BRAT T £AE IFC 785 539t
of s 4steieh. = 3 ¥ ¥4 Energy Plus
oA 120l HZA] ke FAUS dF e
T3 BIM A& Ego]oll A A g [FCH| o] Ef ol A
vy e YA IfcSpaces}t AE A1) AZo] o]
Fo] AA] Fa-S HEEE Fato] g8l o]
£ Ssto] AE AURA] AR 7HE Aalir= A4
ol mdg WS AT AS AljtskiTh

m 548 H 0] 5814

IFC Hlo|8 AJAJA] IfcSpace?t A= AA7F A
Aol FA] ¢F2 AE Ao o] s 43}7]
ke IFC tlo]Elol IfcSpacest HE A2 A
AL 9+ F7F e TS S5t A4
£ sidshke Wb AA ST =5 A= A
o] A RE A 27 B o] Ee} ko] HA|
Bag AFsIaL, o] Are] s 48 918t Code

AAE7] $18 A2 IFCHOlHE AE oY
A R 7VE flgt vlolE 2 ARS-E7] f18k 3
ANM AT F Y= BAS Al faNS
AASA . R EAES IFC-IDF7F %8
w2l o] o], &4 Bel EAIZM 4 WetES

R dAS e AY ISl ol e
A= ANLEBIM 7|8E AL oUR] FeH7HE
A% Zz o s, AE EAol e s At
o =g-o] Fof IFC 7|¥ke] AEHRE thgst &

SflN H8T & UEE 79T 5 918 o]

Suly

3
HA| =
o] =E-L 201295 AF (@S 37| &) A

Ao R AT A ] AP wof Fefg AT
2 (No. 2012-0008717).



464

o
ror

il

. Jeon, S.H., 2008, A Study on the BIM-based

Green building Simulation System, Journal of
Korea Institute of Construction Engineering and
Management, 2008-11, pp. 763-768.

. Eastman, C., Teicholz, P., Sacks, R. and Liston,

K., 2008, BIM Handbook: A Guide to Buuilding
Information Modeling for Owners, Managers,
Architects, Engineers, Contractors, and Fabri-
cators, John Wiley and Sons, Hoboken, NJ,
pp. 32-40.

. Kim, I.H., Kim, J.E. and Choi, J.S., 2011, Devel-

opment of the IFC based IDF Converter for
Energy Performance Assessment in the Early
Design Phase, Tramsactions of the Society of
CAD/CAM Engineers, 16(2), pp. 146-155.

. Drury B. Crawley, Jon W. Hand, M. Kummert,

Brent T. Griffith, 2005, Contrasting the Capa-
bility of Building Energy Performance Simulation
Programs, United States Department of Energy
and University of Strathclyde and University of
Wisconsin.

. Choi, J.S., Kim, J.E. and Kim, I.H., 2010, Open

BIM Environment Implementation for Energy
Assessment in Design, BIM Academic Confer-
ence 2010, pp. 87-88.

. United States General Services Administration

(GSA), 2009, GSA Building Information Mod-
eling Guide Series (05-GSA BIM Guide for
Energy Performance), GSA, USA.

. Kim, M.S., 2009, Application and Analysis of

Building Energy by Using EcoDesigner, Journal
of Korean Association of Air Conditioning Refrig-
erating and Sanitary Engineers, 26(9), pp. 86-94.

. Lee, K.H., Kim, I.LH. and Choo, S.Y., 2011, A

Study on Improvement of Energy Performance

¢

A

- #3

10.

11.

12.

13.

14.

15.

16.

17.

Index in Green Building Certification System
using BIM, Journal of Architectural Institute of
Korea, 27(9), pp. 13-21.

. Bazjanac, V., 2003, Improving Building Energy

Performance Simulation with Software Interop-
erability, Proceedings of the 8th IBPSA Confer-
ence, Netherlands, pp. 87-92.

O’Donnell, J., See, R., Rose, C., Maile, T.,
Bazjanac, V. and Haves, P., 2011, SIMMODEL:
A Domain Data Model for Whole Building
Energy Simulation, Proceedings of the 12th
IBPSA Conference, Australia.

Moon, H.J. and Kim, M.S., 2010, gbXML-based
Energy Performance Evaluation Process, Pro-
ceedings of Architectural Institute of Korea,
30(1), pp. 463-464.

Augenbroe, G., de Wilde, P., Moon, H.J. and
Malkawi, A., 2003, Thedesign Analysis Integra-
tion (DAI) Initiative, Proceedings of the Sth
IBPSA Conference, Netherlands, pp. 79-86.
Maile, T., Fischer, M. and Bazjanac, V., 2007,
Building Energy Performance Simulation Tools
- A Life-cycle and Interoperable Perspective,
CIFE(Center for integrated facility engineering)
Working Paper #WP107. Stanford University.
buildingSMART International Terms and Defi-
nition, (http://www.buildingsmart.org)
buildingSMART technical resources,
buildingsmart-tech.org)

Choi, J.S. and Kim, [.H., 2011, Interoperability
Tests of IFC Property Information for Open
BIM based Quality Assurance, Transactions of
the Society of CAD/CAM Engineers, 16(2),
pp- 92-103.

U.S. Department of Energy, EnergyPlus Docu-
mentation,  (http://appsl.eere.energy.gov/build-
ings/energyplus/energyplus_documentation.cfm)

(http://



271 AAIGA AR oUR] A5H71E 918 IFC S H 53 ol 3t AT 465

4 oz

—

-—

0
e
2

1988\ A&t st 158k} 9

19914 v]= Carnegie-Mellon t s}
A58 At

19943 §=F Strathclyde Theh 73

2011 A3k 153 =4

20123 ~AA 73 s|eheta 7153t
]

i Eok: BIM(Building Information

& upa} Modeling), BIM7|¥}+ 7A547),
19963~&A] 78] st F=}u) st : dlole ey 9 53 kA
A=d3 w4 374 (STEP, IFC), Data Inter-
2002 ~AA)] g=CAD/CAM 3}3] operability, 7154 27]1%, BIM
oAk 718k oAqA] A5 7}

20041~2008 APHH?1 STEPAL
B 37, X277

2008 3~3A Al W mhE
3] 74 P31

20103 ~3A) k583 oA}

20113~ BCAJ71E= A4
BIM 22914

)50k BIM(Building Information
Modeling), CAAD, H|o]E 2]
& 2 53} A2 A8 (STEP,
IFC), =4 R7|%, Digital
Design Media

z F 4

1999 73 Blehehar AA5-3-sht &

2001 As|digte A5Fshd
AR 71%) AL

2011 Aslggtw A5Fehd
R 71%) BAL

2009A~AA APFEQ] HgAnkE
3] 71edTA FATY

2011d~A) 7 8o st et
A58} HAwF

FHA1Eok: BIM(Building Information
Modeling), #H53 BHAE
(Automated Code Checking),
CAAD, tjelEIR g 2l 53 -
AP A2 (STEP, IFC), A=A
B7)&, BIMZ|9 oluR] A
37}

A4

g

Ay




