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Improvement of Open BIM-based Building Permission Process
Using EPI(Energy Performance Index)

Kim, Inhan', Kim, Minchan', Choi, Jungsik’

"Department of Architecture, Kyung Hee University

Abstract . As many countries have been raising awareness of environmental issues, greater efforts for eco—friendly
construction have been made in both governmental and private sectors, However, assessment circumstances for
building energy performance and green building standard of legislation are still based on two dimension and hand—
work, This takes time, cost and labor, and makes assessment inaccurate and inefficient, Therefore, this study suggests
methods to improve eco—friendly construction permission process and to automatize open BIM—based assessment of
Energy Performance Index (EPI) among several eco—friendly construction certification standards, First, it analyzes
the relations between assessment criteria and IFC data, and provides solutions to problems and limitations, Second,
it applies the solutions to assessment program in order to automatize open BIM—based assessment for EPI, The eco—
friendly construction permission process with these solutions applied will reduce time, cost, and labor by simplifying and
automatizing the tasks, Also, the simplified process of design revision will improve not only productivity and efficiency

but also accuracy and reliability,

Keywords : Energy Performance Index (EPI), Industry Foundation Classes (IFC), Open Building Information Modeling
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GBT
(Green BIM Template)

GBT ®
(Green BIM Template input)

Additional Development

- Visibility

- Design information
Working Environment

+ Bvaluation Item of Green Buiding
Cortfication System

Modeling Guide Environment

Fig. 1. Structure of GBT(Roh 2013)
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Table 1. Analyzing related studies

Journal Difference

+ Do not secure interoperability because Assessment
Data is data based on text.
+ Proposes an automated part of the evaluation items

Roh, Min—Seong
etal. 2013

« Target items is limited
+ Do not consider for the conversion form BIM
authoring tool to IFC

Yi, Dong—Hyuk et
al. 2014

Lee, Kweon— + Do not consider for Assessment of system
Hyoung et al. 2010 + Not an OpenBIM

Farzad Jalaei et al.| * Process approach
2014 + Not an OpenBIM
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—— Green Building Development Support Act —

{ G-SEED ] [Building Energy Efficiency Rating System]

Energy Saving Design Standards of Buildings

} Energy Saving Plan
] Design Review

Mandatory Part of an Architecture

Part of Machine Equipment
! Energy Performance Index aup

] Building Energy Requirement

Assessment

Part of Electrical Insulation ‘ §
Part of New Renewable ‘

Fig. 2. Composition of Green Building Development Support Act

Table 2. Score of EPI

Non- Non- . ’ . ;
Residential | Residential Re5|d1ent|a| Remdzennal Total
(Large) (Small)
Architecture 50 66 67 64 247
Machine 53 35 2 2 172
Equipment
Electrical 24 2 19 19 84
Insulation
New 12 12 12 12 48
Renewable

3% Residential 1 : Heating System Houses
Residential 2 : Residential 1 + Centrally air—conditioning application of
Apartment Housing
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Reporting

Fig. 3. Process of EPI assessment based on Open BIM
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Table 3. Evaluation ltems in the Part of Architecture

No. Evaluation Items

Mean Heat Transmission Coefficient of External Wall

! Ue(W/m* - K) (Including Window and Door)

Installation of Wind Break Room at the Entrance of Apartment

11
House

12 |Ratio for Pith of Building

Installation of Opening for Daylight more than 2m2 within each
300m2 of Parking Area in the Basement Apartment House (except
13 |below 2nd basement floor), Lighting Fixtures Reduce the Lighting
Power by Automatically Flashing Lights or Schedule Control
According to the Ambient Brightness

If the Parking Lot is not Installed, Reward Point for 15—Machine
Equipment Part and 12—Architecture Part
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7o luk B gt AR 52 defstoloR gt oS &
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Ao WA AT S oz 1
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o2 o ol FrAksekE Pl agt RS B
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Table 4. Calculation method of Mean Thermal Transmittance of
exterior wall

Classification Calculation Method

Mean Heat Transmission Coefficient of Roof
Ur(W/m - K) (Excluding transparent envelope)

Mean Heat Transmission Coefficient of Living Room Floor at the
Lowest Level, Uf(W/m - K)

Adopting Outside Heat—insulation Wall Method According to Article
4 |5—=9—'%}', (If the ratio of outside heat—insulation wall method and
window area is less than 50%)

5 |Installation of Confidentiality of the Window and Door (m*/hm)

Installation of the Openings for Daylighting(swimming pool) and
Operable Window Facing the Outside in the Main Living Room

Installation of Night Insulation Equipment on the Window According
to Article 5—9—'E}".

Installation of Shading Device According to Article 5—9—'1' for
Cooling Load Reduction.

The Average Solar Acquisition per Area of Envelope for Living Room
According to Article 5—9—'2{" for Cooling Load Reduction.

Installation of Wind Break Room and Revolving Door at the Main
Entrance Facing the Outside.

128  szzmziss) =21 Hied Mes 2015 12

Ue = [Z (Thermal Transmittance of External Wall each
Cardinal Point X Area of External Wall each Cardinal
Point) + = (Thermal Transmittance of Window and Door
each Cardinal Point X Area of Window and Door each
Cardinal Point)] /

(£ Area of External Wall each Cardinal Point +

> Area of Window and Door each Cardinal Point)

Mean Thermal
Transmittance
of External
Wall
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Table 5. Portion of extracted necessary information

OAXINSXIEEP)E tECZ Bt HUHBMI|EE ZEQI517 A KAl

Evaluation Items Requirements Information Necessary Information Necessary Object | Necessary Attribute | Necessary Relation
Confirming Wall Wall Space
Relation between Wall and Exterior Wall Exterior
Azimuth of Wall Wall Azimuth
Area of Wall Wall Area
Heat Transmission Coefficient of Heat Transmission
Wall -
Wall Coefficient
Confirming Window Window Wall
Mean Heat Transmission Relation between Window and Exterior Window Exterior
] Coefficient of External Wall Mean Heat Transmission Azimuth of Window Window Azimuth
Ue(W/m* - K) Coefficient of External Wall Area of Window Window Area
(Including Window and Door) Heat Transmission Coefficient of ) Heat Transmission
Window .
Window Coefficient
Confirming Door Door Wall
Relation between Door and Exterior Door Exterior
Azimuth of Door Door Azimuth
Area of Door Door Area
Heat Transmission Coefficient of Heat Transmission
Door -
Door Coefficient
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Fig. 5. EXPRESS-G diagram for Thermal Transmittance of wall
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[#67= IFCLOCALPLACEMENT(#64,#66);
[#68= IFCROOF('2qhFE7HqfOyhwKz4HZVKLI' #52,'Basic Roof:Generic Roof - 300mm:193825',$)
#69= IFCCARTESIANPOINT((-7181. 98448150021 -7113.43980853061,0.));

#114 IFCPROPERTYSET('06DT7vHNS0zQVN8UBgGH7q', #52,'Analytical Model',$,(#94));
- #52= [FCOWNERHISTORY(#51,#2,$, NOCHANGE.,S,S,s,O)

i IFCLA
#132= IFCRELDEFINESBYPROPERTIES (' lerYASIbOMQKSJeSKZmX7 #52, S $,(#68,291) #130);

Fig. 8. IFC data about Thermal Transmittance of roof
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E78= TFCPRODUCTDEFINITIONSHAPE(S, 3, (¥70));

80= IFCSPACE('1998TyZAb87uCkzRsbwINK' £52,1' $,$,#67,£78 [Office] ELEMENT. INTERNAL. $);
- #52= IFCOWNERHISTORY(#51,#2,$, NOCHANGE. $,5,5,0);
- #67= IFCLOCALPLACEMENT(#59,266);
... #78= IFCPRODUCTDEFINITIONSHAPE(S,$,(£76));

#81= IFCQUANTITYAREA('GSA BIM Area,$,$,253109999.999999);

#82= IFCELEMENTQUANTITY('3EaHUbSfV6ZAtpWo1DOTAv' #52,GSA Space Aress’ $, GSA BIM Area

Fig. 9. IFC data for name of space
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[#591= IFCBUILDINGELEMENTPROXY('3WYbaFCRSBIfs4ct7ca6Tz' 352tAdiabatic shuttglédlabaﬁc shu@

[£738= IFCRELDEFINESBYPROPERTIES(3TW_LNX796TROySWOZDWOU' #52.5,8,(¥591),#613);
#52= IFCOWNERHISTORY(#51,22,5, NOCHANGE. $,5,5,0);
- 2501 = IFCBUILDINGELEMENTPROXY( 3wYbaF CRSBIfsct7ca6Tz, 52, Adiabatic shutter.Adiabatic sh
#613= IFCPROPERTYSET(24t2UqTnSCIUHGFEGRBWYQ, #52, Energy Analysis’$, (#596));
- #52= [FCOWNERHISTORY(#51,#2,5, NOCHANGE. $,5.5,0);
.- #506= JFCPROPERTYSINI Thermal Resistance] SJFCREAL(0.0912]$);

Fig. 10. IFC data for adiabatic shutter
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