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SUMMARY

I. Subject

Development of Web—based Green Building Information Modeling System

—Development of Analysis Tool for Solar Access and FEnergy Performance in the early

Design stage

II. The purpose and the need of the R&D

As part of its green growth policy, the Korean Government has announced that it will
promote BIM at the government level by making it obligatory to integrate BIM in design
competitions and design—build projects with a worth of 50 billion KRW or higher, from 2012,
to reduce energy consumption and construction cost, respectively, by 19.6% and 22.4%. Since
the release of the BIM introductory guidelines by the Ministry of Land, Transport and
Maritime Affairs and the Public Procurement Service in 2010, the use of BIM has been on the
increase in most fields of construction, including architectural, structural, mechanical and
electrical. In addition, as sustainability requires Green BIM analysis in BIM-based designs,
early analysis of various design schemes is now required in the early stages of design.
Therefore, there is a necessity for a web—based system that improves the access and
convenience of building environment analyzers and which uses IFC files to enable compatibility
between BIM tools for the comprehensive analysis of sunshine rights and building energy

consumption.

Il. Scope of the Research

The objective of this study was to develop a tool capable of analyzing various design
schemes during the early stages of design by building a reasonable BIM data system for
sustainability analysis and using the architectural BIM model to carry out sunshine and energy

analysis in a web environment. In year one, in order to develop our analysis tool, we devised



a module that could extract the variables required for sunshine analysis from IFC files and
used an algorithm to determine whether the local sunshine standards were being complied
with., In year two, we integrated the tool with Google Map so that we could register the
geometrical location information of the sun in a web environment for sunshine analysis. In
addition, we devised a module to extract the variables required for energy analysis from IFC
files and developed a software program to gather meteorological data, material properties and
management schedule so as to calculate the annual energy requirement and consumption of a
building in order to predict its energy efficiency rating. A web prototype was also built to

implement the tool for sunshine and energy analysis.

IV. The result of the research

Through this research, the system which is web—based sun—hour and energy
analysis was established by using IFC files. Using BIM tools to predict the energy
consumption of the designs, users will be able to upload to the web after modeled Core
(non—cooperation space) and Shell (space heating and cooling) was converted into IFC files,
Also, a program which can extract information about the zone and shape in uploaded IFC file
has been developed. We ensured that meteorological data could be linked with building
management on a file basis and that material properties could be analyzed based on the values
obtained from the database. Since Energy plus is used as the energy analysis engine, an
additional conversion module that could transform all of the information entered on the web
into an IDF file has been developed. The result value has been developed to be realized in a

form of result of current assessment tool for energy efficiency level of building.

V. The plan to apply the result of research development

If BIM based building design is proceeded utilizing web—based sun—hour and
energy analysis tool, the output of this research, alternative analysis for realization of

energy—saving buildings can be achieved in the early stage of the construction.

After an empirical study for system stabilization as a follow—up research project, if



a hosting service is started, small architecture firms can analyze the sun hour and
energy of a building design even without their own hardware, software or

professional specialists, leading to an expectation in time and cost saving.
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EnergyPlus= 17t AIZHE 712 =5 o]-&5to] JotAL o 2] 48] 542 siAsh=
Z8o]t}, EnergyPluse ZEoHA] AlEd ol 220 5 7P §-dAsty A8ert =
& Aog HrHt, AE W HVAC A~ &gt AlEdo]Ad T2 139¢l EnergyPlus=
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Thermodynamics)®] &2 Tt MEA e Z2Idolnt, 2x A4 #2001

dof mhgo] Fow, &2l JaelEr A7 WA 6.17k4] ZE = it

|E

EnergyPlust= <=

o] Ato] 7}

AotE AAF BES o]&otojof gttt EnergyPluse= W, & E= A|AHCS] Agto] glo
™ AirFlow Network, TRANSYS 5 t& Alg#old 2253 d&ste] AHgel 7s
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Building System Simulation Module®] A 7}x] 7|2 Q422 FAHC}E Simulation
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AE ZA9tt, E3F Building System Simulation Module EnergyPlus®} SPARK,
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- 3D Model(IFC)
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- 714212 Y 2ty Personal Computer
Server =B
Program
g CIient I
S ——— s

[24z=] Personal Computer

CFCTOHY St RE o1

= fassTEs
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1116 36. 39. 29.7 5. 8 8 2 8.003% .08 5.8 37.9 587.9 2 A JIE=
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Material,

C5 - 4 IN HW CONCRETE = Name

MediumRough,
0.1014984,
1.729577,
2242.585,
836.8000,
0.9000000,
0.6500000,
0.6500000;

- AR <ayet ZAle] A dATgT Ao o

|- Roughness

|- Thickness {m}

- Conductivity {W/m-K}
|- Density {kg/m3}

|- Specific Heat {J/kg—K}
= Thermal Absorptance

|- Solar Absorptance

- Visible Absorptance

ojz]2] ¢rol A7 DB3}ef HEE] 7]
- 7} 2 & XA} SF ATt EnergyPlusE

SEEREE

JNEHog nx 13

[(XIE]

Asbestos Cement Decking
Asbestos Cement Sheet

Asphalt

Roofing Felt

[

A M]

Cast Concrete

Concrete
Concrete
Concrete
Concrete
Concrete
Mortar

High density
Medium density
Weight density
Reinforced 1% steel
Reinforced 2% steel

of e
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7 Design Builder7}

o]z
Glol, 1 F Vg NEAQ ARE M=
RS, oA, WA, ggA)stel DB stk

[LH=TH ]

Concrete Block(Heavyweight)
Concrete Block(medium)
Concrete Block(Lightweight)

[SHETH]

Expanded Polystyrene(HFC)
Expanded Polystyrene(Heavyweight)
Expanded Polystyrene(Standard)
Expanded Polystyrene(Lightweight)

Glass
Glass
Glass
Stone
Stone
Stone

Wool(High performance panels)
Wool(standard board)
Wool(rolls)
Wool(rolls)
Wool(standard board)
Wool(roofing board)
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O #e=487 gk AA]

WindowMaterial:Glazing,

CLEAR 6MM,
SpectralAverage,

0.006,
0.775,
0.071,
0.071,
0.881,
0.080,
0.080,
0.0,
0.84,
0.84,
0.9;

- window 6.3Z 218 = auhete] §28] EA42E HanGlass, KCColA A|&3sta

o,

HanGlas Green
HanGlas Green
HanGlas Green
HanGlas Green
HanGlas Clear

BLUE 5T.KCC
CLEAR 3T.KCC
CLEAR 5T.KCC
CLEAR 8T.KCC
CLEAR 12T.KCC
ECT264_6T.KCC
EVI181_6T.KCC
GREEN 4T.KCC
GREEN 6T.KCC
GREEN 10T.KCC

Name

Optical Data Type

Window Glass Spectral Data Set Name

Thickness {m}

Solar Transmittance at Normal Incidence

Front Side Solar Reflectance at Normal Incidence
Back Side Solar Reflectance at Normal Incidence
Visible Transmittance at Normal Incidence

Front Side Visible Reflectance at Normal Incidence
Back Side Visible Reflectance at Normal Incidence
Infrared Transmittance at Normal Incidence

Front Side Infrared Hemispherical Emissivity

Back Side Infrared Hemispherical Emissivity
Conductivity {W/m-K}

HanGlass : 9&5R(SHE, a4g)

5mm. HGI HanGlas Clear 5mm. HGI
emm. HGI HanGlas Clear 6mm. HGI
8mm. HGI HanGlas Clear 8mm. HGI
10mm. HGI HanGlas Clear 10mm. HGI
4mm. HGlI

KCC : 37TEZR(FNY, Mg E44Y)
GREEN 12T.KCC BLUE 6T.KCC GREY 5T.KCC

GREY 6T.KCC
MCP147_6T.KCC
MCP260_6T.KCC
MVP173_6T.KCC
SDR266_6T.KCC
SDR351_6T.KCC
SOLAR 6T.KCC
STN224_6T.KCC

40

CLEAR 4T.KCC
CLEAR 6T.KCC
CLEAR 10T.KCC
ECI161_6T.KCC
EVD181_6T.KCC
EVT181_6T.KCC
GREEN 5T.KCC
GREEN 8T.KCC

MCP138_6T.KCC
MCP155_6T.KCC
MCP346_6T.KCC
SDR256_6T.KCC
SDR342_6T.KCC
SOLAR 5T.KCC

STN128_6T.KCC
STN319_6T.KCC
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IDF Class DBO] &7 2 E7F
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(1) Material DB
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mazole x| |Material Air Gap
e nzey
MINI Material Air Gap 2. 244 152
Matenal Name Thermal Resistance EE)
FO4 Wall air space resistance a5 oo
S FO5 Ceiling air space resistance ais oo
Window Gas
BBUNE NLME@em 015H) o oo
MEQem 0lah WAL S0 #AS 01016 o 0
BTUNT NZWE@em 0/5h WA DRI BAS 0,505} 0255 oo
NME2em 23 an oo
NLME(em 23 WA BEN BAS 0103} I oo
NLMB2em 23 WA DR BAS 0505 0255 oo
HENZ(lem 0l3h 00% oo
HINB(lem 013h WA S WAE 0.1015 i oo
HENB(lem 013h WA HEU WAE 05015 01z oo
HENZ(lem 23 008 oo
HENB(lem AT WA SR EAS 0,100 e oo
HENB(Ilem 230 WA DEN BAS 0505} 012 oo

"

8 38. &lMHS Material Air Gap DB

(3) Window Material Simple Glazing System DB
m 79 @ IDF #d9] ZA F Window Material Simple Glazing System
=2 A4S St A DB

s P XMLIY
4

| |
Am

- Window Material Simple Glazing System DBE diF8& 2 ZdA4(SC,
Shading Coefficient) Ex= LAEAF(SHGC, Solar Heat Gain Coefficient) &
Higo g A4H o A~ g 99 DB

- Window Material Simple Glazing System DB9] 7|2 tfo]E= =t A&
24 712 AFEY of|AEe AV Y A H 2o AT HRE 7

zoz A

—
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muetole x| |Glazing System

&Y 0121109

Glazing System %%, A% 1874

Matertal Name U-Factor  SHGC VT FRAME zNs ]
Material Air Gap

2205 GRN -12Air- 5 CLR 221 028 038 1)

Glazing

o 6as 220 5 GRN -12Air- 5 Low-E 1.82 02 031 oo
220 5 GRN -14Air- 5 CLR 221 028 038 1]
220 5 GRN -14Arg- 5 CLR 216 028 03 1]
220 5 GRN -14Kry- 5 CLR 216 028 038 1]
220 5 GRN -8Arg- 5 3rdSurf Low-E -8Arg- 5 Low-E 138 02 05 1]
220 5 GRN -8Arg- 5 CLR -8Arg- 5 CLR 17 025 034 oo
220 5 GAN -8Kry- 5 CLR -8Kry- 5 CLR 165 02 03 1]
220 5 Low-E -12Air- 5 Low-E 1.7 0z 031 1]
220 5 Low-E ~14Arg- 5 Low-E 153 028 031 oo
220 5 Low-E -8Air- 5 CLR ~8Air- 5 CLR 165 027 03 e
237 Fixed § GRN -12Air- 5 CLR 25 041 056 1]
237 Fixed 5 GRN -12Air- 5 Low-E 167 0% 048 o
237 Fixed 5 GRN -14Air- 5 CLR 24 041 056 oo
237 Fixed 5 GAN -14Arg- 5 CLR 23 ] 056 oo

123456780910

8 39. XS Window Material Simple Glazing System DB

(4) Schedule DB
n 7|9 : IDF md9] ZaA = Schedule ZA BAL 93 DB

QAR BREF AFel B 1L viFo

it
%
o

- ASHRAE 90.1°9] A& ¥ SJAAIES 72 4Este] LEED 59 H7}

7% Bgol s 14

ScheduleCompact, - Name - Schedule Type Limits Name L Field 1 - Feld 2 - Field3 L Feldd I Felds Field6  1-Field7  1-Feld 8

Assembly Occupancy Fraction, Throught 12/3L _For: Weekdays, Unti 0800, 00,  Unti 1100, 03, Until: 18:00, 08,
Lighting Receptacl Fraction, Through: 1231, For: Weekdays, Untl: 0600, 005, Untik 0800, 04, Unfil: 22:00, 075,
Assembly HVAC System On/of, Through: 12/31, For: Weekdays, Unt 0500, 00,  Unti 2300, 10, Untik 2500, 0,
Service Hot Water Fraction, Through: 12/31, For: Weekdays, Unti:0300, 00,  Untik 1100, 05, Unti 12:00, 035,

Elevator Fraction, Through: 1/31, For: Weekdays, Untit 2400, 00,  For: Saturday, Untik: 240, oo, For: sunday,
Assembly Occupancy Fraction, Through: 12/31, For: Weekdays, Unti:0700, 0.0,  Unik: 0800, o1, Untik: 09:00, os,
Lighting Receptac| Fraction, Through: 12/31, For: Weekdays, Untl 0700, 01, Unti: 0800, a5, Untit: 16:00, 09,

Health HVAC System On/Off, Throughe 1/31, For: Weekdays, Untit 2400, 10,  For Saturday, Unt 24:00, 10, For sunday,
Service Hot Water Fraction, Through: 12/31,  For: Weekdays, Untl:0700, 001,  Unti: 0800, Untl 09:00, 038,
Elevator Fraction, Through: 1/31, For Weekdays, Unti: 0700, 00,  Unti: 0800, Untit 09:00, 075,
Assembly Occupancy Fraction, Through: For: Weekdays, Untit 0600, 09, unti: 07.00, 07, untl 09:00, 04,
Lighting Receptacl Fraction, Through: For Weekdays, Untlt 0100, 02, Uil 0200, 015, Undl 0500, o1,

Hotel/Mote| HVAC System on/off Through: For Weekdays, Untl: 2400, 10,  For Saturday, Unti: 2400, 10, For sunday,
Service Hot Water Fraction, Through: 1 For: Weekdays, UntlL 0100, 02 unti: 0400, 015, Unii 05:00, 02,
Elevator Fraction, Through: 12/31 For. Weekdays, Untlt0L00, 04, Untk 0600, 033, untlos0o, 042
Assembly Occupancy Fraction, Through: 12/31,  For. Weekdays, Untl: Until 07:00, 01, Untik 08:00, 0z
Lighting Receptacl Fraction, Through: 12/31,  For: Weekdays, Unti: unti 07:00, 01 Unti 08:00, 03
Manufacturing HVAC System On/of, Through: 12/31,  For: Weekdays, Undl: until: 2200, 10, Unti: 2400, 00,
Service Hot Water Fraction, Through: 12/31, For: Weekdays, Undik Unti: 06:00, 005, Unilo7:00, 007,
Elevator Fraction, Through: 12/31. _ For: Weekdays, Undil Until: 08:00. 035, Unti: 09:00, 069,
Assembly Occupancy Fraction Through: 12/31 untit 0600, 0 unti: 07:00, o1 Until: 08:00, 02
Lighting Receptacle Fraction. Through: 12/31 Untt 0500, 005, Unti 07:00, 01 Unil 0800, 03
office HVAC System on/off Through: 12/31, For. Weekdays, Untl: 0600, 00, Untit 2200, 10, Until: 24:00, 0g,
Service Hot Water Fraction, Through: 12/31. _For: Weekdays, Untlt 0500, 005, Untik 06:00, 008, Unti 07:00, 007,
Elevator Fraction, Through: 12/31, For: Weekdays, Untl 0700, 00,  Unti 0800, 035, untkog:00, 069,
‘Assembly Occupancy Fraction, Through: 12/31. Weekdays, Untl: 0200, 015 Unti 0300, 005, untit 07:00, 00,
Lighting Receptacle Fraction, Through: 12/31, For: Weekdays, Untit 0500, 015, Untit 0600, 0z Unfit: 08:00, 04,
Restaurant HVAC System on/off, Throught 12/31. _ For- Weekdays, Untl: 0300, 10, Unt 0700, 00 Until: 24:00, 10
Service Hot Water Fraction. Through: 12/31.  For: Weekdays, Untl: 0100, 02 Uniit 0300, 015, Unti: 07:00, 00,

Elevator Fraction, Through: 12/31, For. Weskdays, Untl 2400, 00,  For Saturday, Unfil: 2400, 0o, For: sunday,

18 40. 8BS Schedule DB
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5. DataBase A {I2AE
OZ2HE SAHESH g5 DB HID
SHE T A HETA - J|&HHI0l E - |ES/VE,
ALAI A _
=g T A2 A48 3 - Material - DOE-2
=S MEfA AT A - J|&HdI0l E e Pl
= 2N = ST . * ener us
AMENX & 2 - Material o
- J|&HdI0l E
SUHISH J|2/A A4 H A= amME=P=| - Material - DOE-2
- Schedule
_ _ - J|&HHI0l E
20U X 1= /A AL = IEDNPIES Material DOE-2
A M =/= = ol ateria
- Schedule
ez Jj=n 1A A HETA - J|4&HHI0l E Enerav Plus
- T T A& - Material o
- J|&HHI0l E
gsgd SHadH st=Ysed - Material - DOE-2
- Schedule
- J|&HHI0l E
KDN SHAEH St M 3 AL - Material - DOE-2
- Schedule
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A 34 IFC WS AE 9 mdg slojt

1. [FC HgHAE

2 AFAME= A= BIM RE o] A ZFS XMl [FC(Industry Foundation Classes)
A o] FAIEE mhefsty] flste] =8 @/del tigh IFC o Wk HAE 4353l

[FC w}d ¥igh Ao tigt HAEE 9o o558 92 dutsels okt A, A5,
45, 2o F8 AAGA 27708 AAske] tHEZS] BIM =79 ArchiCADZ 2dgt
5, [FCotd = WHehetgint. Wt IFC mhdof digh e F A=27F 7Fs3t Solibri Model
Viewer2} DDS-CAD Viewerg ©]-8sto] H|, 2|59 HE 2 BAHS 245t H)
2E ZRA|AE O 41ED 2ow, Mol A Alue|es 19 41(9) Zrh

“fome EE ~ DDS-CAD Viewer 2B 2 XI% Check
08 41, IFCIIY HSHHAE DA

5 Aol Higk Hgho] ek
HAEE Aoz Ueyd. o] 24l 29

dzxBHol AL Aol B/} BT Qoo 2BEZ ndlgL slojr Bst Aoz
TeEch a8y oYz B4 Aol Aol B4V FaRieo|ng2 HAR] HAo] gt
Hro] Bdlg slolErh Wad Aor AtmEHM
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>
rr

E

e BIM E=~(Revit 5)°f digt [FC utd Hgh g = A7) el

A= gouy, A HAE At [FC ot HE A] gAo] of3td, |42 ¥

ke
)

&
, HE

3,

o
N

B
o

(Export) 2] & 42 77} WAL o] Autodesk jit 9] TFC = Zdio] gt
0221 2| LA o] 7|Qlet AR AlREW, E4 HAA= [FC A7 7|2 75

AN A7 T FERE eFELA eAER et Fex 99l
aeel= H 2

A 7402 A&7 Revit 14 versiond} [FC 2X4 edition
o thet & A7 Bas Zo7 Atz HT

| Gatan s 8 69T 22 By 16, 2011f 22 He % ooy 2 gm
@ 2 sa8 (2= S Ce (o=) T I
2 CPrE AT 5. 63 2 ey 16, 1480 22 e moaunzedd
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2) Story(Z)E= 3D RYlg& AAS) Tref, ZH50] o] Zo R Story

)l JArSte] AAAQl shte] HE2 et
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To-Toasean; M FE=HET /3K R m WOl Habd| W

HEADER;
FILE DESCRIPTION(('ViewDefinition [CoordinationView]','Opticn [Filter: 1%),°2;1');

FILE_NAME('D:\\0O.TFCA\20110725.12c" , *2011-07-25T16:29:231, (*Archicect! ),  'Building 1 = BIM Tool = Solibri Model Viewer/ chﬂﬂ'ﬂ'a
FILE_SCHEMA(('TFGZX3")) 5 i R e

ENDSEC; - : - -

FCORGANIZATION ('GS', 'Gr o', 'Graphisoft,§,§);

IFCAPPLICATION (#1, '14.0', 'AvchiCAD 14.0°, 'ArchiCAD') ;
IFCEERSON('','Undefined’,'",$,$,§,8,8);
TFCORGANTZATION (!, 'Undefined’,'!,$,S);

TFCEERSONANDORGANIZATION (#8, 48, S|
TFCONNERHISTORY ($12,35,S, .ADDED., §, S, §, 13
.LENGTHUNIT., .MILLI., METRE.);
,.AREAUNIT.,S, .SQUARE METRE.):
.VOLUMEUNTT.,$, .CUBIC METRE.):
, . PLANEANGLEUNIT. , §, .RADIAN.) ;
THONIT (T TRE (0. 037453208)  $17)

T 415, . 7., *DEGREE!, $12) 5
, - SOLIDANGLEUNIT. , §, . STERADIAN. ) ;
\MASSUNIT.,$, .GRAM.):

, «TIMEUNIT. ,S, .SECOND. ) ;

IFCSTUNTT (#, . THERMODYNAMICTEMPERATUREUNIT. , §, . DEGREE_CEL
TFCSTUNIT (¥, . LUMINGUSINTENSITYUNIT. , §, .LUMEN. ) 5
CONTTASSTGNMENT ((#14, $15, $16, $20, 421, $22, 423,424, $25) ) ;
IFCDIRECTION((1.,0.,0.));

CDIRECTION((0.,1.,0.));

IECDIRECTION((Q.,0.,1.));

CCARTESIANPOTNT ((0.,0.,0.)) 2

TFCAXTS2PLACEMENTSD ($40,$36, $28) 7

TFCDIRECTION( (6.1232340E-17,1.))

TFCGEOMETRICREPRESENTATIONCONTEXT ( 'Blan', "Model!, 3, 1.0 ;
CPROJECT (*2vuah35aSKunZpoTSTXOvK ', $13, 'Broject’, £, 8,8, §, ($51, $126) , 426):

8 50. IFC €8I

3. IDF=tY B4 HE N

SHAEY A oFt AR ZETFES 5ot fIs EAJNK SR Energyplusg A
§otom, ol A= EnergyPlus 2 (Input) ZW<l IDFutUo] HQ s}y,

uepA [FCotd o] ARt oA AR 213 d8ole HolHERE, AAE,
242, HVAC)E Z3ste] IDFIdS Ak BES NEsklth 19 52~54&=
BIM R 9] [FC FFA et g4 ddst= dloletEs XML = Hehsh= 74 9]
T} oz EAo] et Yzl IDF od FE=E Uit

xml version="1.0" encoding="utf-8" i !~ —————— BLL OBJECTS IN CLASS: VERSION

3 e="Projectns s version,s.0;
2 LENGTHONIT" ~"MILLT METRE"S ¢
5 AREAUNTT" 5 !- =======——— LLL OBJECTS IN CLASS: BUILDING
8 "VOLUMEONIT =z
7 Building,
s Untitied, i- Name
] 0.0, Norcth Axis {deg}
10 city; Terrain
THERMODYNAMICTEMPERATUREUNIT' name—/DEGREE CELSIUS'S> 0.04, Loads Convergence Tolerance Value
— LOMINOUSINTENSITYUNIT' mame—"LUMEN"S z 0.4, Temperaturs Convergence Tolerance Valus {deltaC}
FullInteriorAndExterier, Selar Discribution
25; Maximum Number of Warmup Days
!~ ——————— BALL OBJECTS IN CLASS: TIMESTEE
LocalPlacement 1d="#61"> 1
<Axis2Placement3D id="#44"> 12 Timestep, 4;
<Locatien>0.0,0.0,0.0</location>
<Axis>0.0,0.0,1.0</Axis> 20 1- =————————— ALL OBJEGTS IN CLASS: SIMULATIONCONTROL

<RefDirection>1.0,0.0,0.0</RefDirection>

</AxisZPlacemsnt3D> SimulationControl,

</LocalPlacement> No, !~ Do Zone Sizing Calculation
</Site> No, - Do System Sizing Calculation
[<Building 1d="#77"> No, - Do Plant Sizing Calculation
S| <LocalPlacement id="#74" ¥ Yes, - Bun Simulation for Sizing Periods
=] <Axis2Placement3D 1a="#44"> Yes: !~ Run Simulation for Weather File Run Feriods

<Locations0.0,0.0,0.0</Location>

<2x15>0.0,0.0,1.0</Ax1s>

<RefDirection>1.0,0.8,0.0</RefDirection>
</Bxis2Placement3Ds

!~  =========—= RLL OBJECTS IN CLASS: LOCATION

Site:Tocation,
CHICAGO TL USA TMY2-34848, !- Name

</LocalPlacement>

F</Buildings a1.78, Zatitude {deg}
7i  [E<Storeys> -27.75, - Longitude (deg}
72 E(Stcxsy '#93" name="0. Ground Floor'> -6.0, -~ Time zone far}
%3 ‘ <G16balTd>3FCOgs1HIUIQMMASST1ZRQ</GlobalTd> 190.00; '~ Elevation {m}
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public static void DumpAxis2Placement (EEntity entity, int nIndent) throws SdaiException
i
String strIndent = CommonTools.GetIndents(nIndent):
String label = "";
Point3d[] points = new Point3d[3];
int iNd = O;
if (entity.isKindOf (EIfcaxrisZplacement3d.class})) {
ElIfcaxis2placement3d pos3d = (EIfcaxis2placement3d) entity;
label = po=s3d.getPeraiscentlLabel|();

points[0] = IfcTools.CatesianToPointid(pos3d.geclocation (null}));
points[1] = IfcTools.DirectionToPoint3d(pos3d,gethAxis (null));
points[2] = IfcTools.DirectionToPoint3d({pos3d.getRefdirection(null));
iNd = 3; 3D

else 1f (entity.isKEindOf (EIfcaxisZplacement2d.class)){

EIfcaxis2placement2d pos2d = (EIfcaxis2placemsnt2d) entity;
label = posZd.getPeraiscentlLabel();
points[0] = IfcTools.CatesianToPointid(pos2d.getLocation (null))
points[2] = IfcTools.DirectionToPoint3d(pos2d,getRefdirection(null));
iNd = 2: ]
else {
System.out.println(strindent + " <Unknown>" + entity.toString() + "</Unknown>"):

3

switch (iNd) {

case 2:
System.out.printin(scrindent + "<Axis2Placement2D id=\"" } label 4 "\"xmy:
System.out.p
System.out.p
System.out.p

n{strindent + " <Location>" + points[0].x + "," + points[0].y + "</Location>");
n(strIindent + " <RefDirection>" + points[2].x + "," + points[2].y + "</RefDirection>"};
n(strIndent + "</Axis2Placement2D>");
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Web7] BF Green BIM System W EH(HAZ7]GA A IZFE B o JALELEFZ &)

pass. solar
heating Renewable B 0O Z2A eH: BaseCase
passive cooling
el e A2 WA 278 L 29 (kWn/m2]
daylight = RE.
Efor_j contribution _-UE EmUY EMYY EM3Y EMIZ )
. in prim.energy
atiol
& = S
1 co,
vent. system needs |
hot water demand N
<ooling deman E maay ———— T
heating demand | Trans- Primary
I | building part for- energy - 0 150 E
! mation
- 7 LIEV ) Rab ko o oy 3¢ B3] | 2]
a7 0o 0o 00 78 24 00 ER
'n";::"a' fg:s":;“ 282 00 88 a7 a2 24 34 1315
gains IRARY 0o 94 %6 101 843 a5 2049
4
energy use system generated SHSIENE IR £ RMNm2) £3 SISINNS CO2 M B ha/m2d) e
energy energy
use More energy efficient d

Lower CO2 emmissions. G
C; ion direction .
300
8
350

Lower Energy efficient Higher CO2 emmissions
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Web7] BF Green BIM System W EH(HAZ7]GA A IZFE B o JALELEFZ &)

a9 582 ZHiEA Al2" e ZedA Al =EldolHHel s AAE yEhd ZolH, I1H

P HUEAED 08 J0B_10g
W o o wiormintany
105.CTL 10! VARCHAR, 20)
zhed g o] 4 B A ID (FX) e _INS. : .
il ik L REEER FPERt ) ETIN WG 19 TRITIVG: TATE %5, U5, DRYTIME: DATE . LN BATLINE: DATE
JOBEl A= A 4] 3 IR, ; SEQ: VARCHAR(10) 10: VABCHAR(20)
e i 10: VARCHAR(20) .
A g10 JOB_CTL<+ 4 JuB_ LI USER_ID: VARCHAR(20) SEQ! VARCHAR(1O)
ey £ a0 A8 1D PROG_FE CHAR(L) DEB.1P: VARCHAR( 20) USER_ID: VARCHAR(2D)
i EEE A9 1P SEQ: VARCHAR(1D) : WEB_IP: VARCHAR(20)
I IE Bl TYPE: VARCHAR(S)
= S Rk ' ! :
S e el E STEP! VARCHAR 2) USER_NANE: VARCHAR 25) TYEE: VARCHAR(E)
ol oh | B o} B 2= - h
e g]}:}z} ] aE COBPANT: VARCHAR(100) gﬁﬁmé“iwgégﬁg(’%ﬁ?
: LAT: VARCHAR(100) :
A= by é LON: VARCHAR(100) LAT: VARCHAR(100)
A5 ZONE: VARCHAR(100) LON: VARCHAR(100]
t&]!gzeng gmegsne RZI: VARCHAR(100) Z0NE: VARCHAR( 100}
el kil a4 EXT: VARCHAR(100) AZI: VARCHAR(100)
47t gl 2} KR STEP: VARCEAR(2) EXT; VARCHAR(100)
2ol il aoga STEP_NAME: VARCHAR(100) STEP: VARCHAR(2)
PR ek 3G VARCHAR(E12) STEP_MAME: VABCHAB(100)
24 3ol 4 2 i ol A = STATOS: INTEGER ISE: VARCHAR(EL2)
Abe) i IR STIME: DATE STATUS: INTEGER
F3ddd EEF R i SHinE: Dt
<ol 2 E ]2 192 il UTINE: IATE k
n} 2] 2k of A1 4 ) ab n} 2] =k of A1 20 A 2} NODE: INTEGER UTIME: DATE
ddm=E FEmE PID! INTEGER NODE: INTEGER
sgzaga I G AEA S 1D VEB.IPC_PATH: VARCHAB(512) PID: INTEGER
3 w4 IFC_PATH A v IFC_PATH TFC_PATH: VARCHAR(512) WEBIPC_PATH: VARCHAR(E12)
Zab w4 [FE_PATH LA IR PATH BESOLT_PATB: VARCHAR(512) IFC_PATH: VARCHAR(E12)
e 4b s} U PATH A Auid 2 AstAPATH BESULT_LOG: VARCHAR(512) RESULT_PATH: VARCHAR(512)
4322319 PATE a2 sk PATH o RESDLT_LOG: v(n;m(slz)
CRUD TRUD: VARCHAR(L

18 58. =clOIOIEHOoIA &2 8 59. SclGIoIEHIoNA £

A AwoA EujAw utAEQ] DB HAFHE FES T ZAAofHolE
PROG FG=N'o &2 523t}
BojaH = Fr)AH oz ZFdAojg o] B4 PROG FG="N'¢l HAHE %3|5}o] ZF¢]Euj

Z2AAE A5t 2l gttt AdEmEzALas AAGEAA, FAH 240t

o TERE $IAE 2T T RAANE Aestel T2 IS YAgch B oha
Hol A fRAHE AATE T, BN e A T2 IR AR 49 A9 x
2L AYARE 23T F, BujntAEq BAuAL S5l BaLe el
3, B dututo] A4EE B e shase] A5 7, A4 RS AR
Ao ge] ZAAE QAR AL A5ET AR AFANE 125 Hek

olefgt LA 250 AT o 2ol ES L2 TIPS Flex?h C+& AHgste] 24
stk E 108 A5 LRAL A4 A A4E T2l B 118 Hol22s2
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Project The following properties should be included:
o ldentification X String n/a
o Owner/Client information X String n/a
o Model Author X String n/a
Site The following properties should be included:
o Address X String n/a
| @ | &
o Global Coordinates X trples min/s
ec
o Site Elevation (datum(relative to sea level) X Real m
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o 2D Geometry X Geom .
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etry

IFC )
o 3D Geometry Geom va:e
etry
Site The following properties should be included for existing
Context buildings adjacent to the subject building:
o Identification String n/a
IFC
o 3D Geometry Geom m
etry
Building The following properties should be included (if not known
then probable values should be used):
o Identification String n/a
| @ | &9
o Global Coordinates triples min/s
ec
o Functional Classification (OmniClass) String n/a
Angu
o Orientation (deviation of building grid from true north, Real lar
clockwise) Degr
ees
o Elevation (relative to the site datum) Real m
(BEur;I::gg The following properties should be included (if not known
Target) then probable values should be used):
o E‘nergy Target Units (mandatory if Energy Target Value String varie
is included) S
o Energy Target Value Real va:e
Building The following properties should be included (if not known
Stories then probable values should be used):
o ldentification String n/a
o Elevation (relative to building datum) Real m
Spaces The following properties should be included (if not known
then probable values should be used):
o Identification String n/a
o Description String n/a
o Functional Classification - OmniClass Table 13 Relatio wa
(reference to a classification -- see below) nship
o Functional Classification — Client Space Type (reference Relatio wa
to a classification -- see below) nship
o Inside or Outside space Bo:lea
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Enume
o Space Usage (thermal simulation type) X ration n/a
value
IFC .
o 2D Geometry X Geom vane
etry s
IFC )
o 3D Geometry X Geom vane
etry s
List of
o Links to Space Boundaries X Relatio | n/a
nships
_— . Enume
o Space Conditioning Requirement (heated and cooled, X ration W
heated only, cooled only, unconditioned)
value
Second
Level The following properties should be included for 2™level
Space space boundaries:
Boundaries
o Space Boundary Type (1=internal, 2=external, 3=virtual) X Enum | n/a
o Space Boundary Tag (2™ level, "face") X String n/a
IFC
o 3D planar geometry X Geom m
etry
o Link to Space X Rela.tlo n/a
nship
o Link to Building Element X Relatio | =
nship
g;le’::::?ts The following properties should be included (if not known
then probable values should be used):
(General)
o Building Element Ty.p.e (waI‘I (exterlor/mterlor),. curtaln. X Eum | n/a
wall, roof, floor, ceiling, window, door, shading device)
o Construction type (e.g. wall type, door type, window
type, shadmg device type, efc.) Wlndow constructions X String Wa
from Window 6, opaque constructions from ASHRAE
Fundamentals.
o Classification - UniFormat (reference to a classification )
X String | nla
-- see below)
IFC .
o 3D Geometry X Geom vane
etry s
o Exterior or Interior Element (i.e. Is Exterior) X Boolea | nla
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Relatio

o Link to Space Boundary nship nfa
Building
Elements
(Opaque- Added to the list above, the following properties should be
Wall, Roof, | included for opaque building elements (e.g. walls, floors,
Floor, ceilings, roofs, doors, etc.):
Ceiling,
Door)
o Link to Material Layer Set String | n/a
Building
Elements
(Glazing- Added to the Building Elements list above, assigns thermal
Curtain information to building elements to enable energy analysis.
Wall, The following properties should be included for glazed
Glazed building elements (e.g. windows, curtain walls, glazed doors,
door, and skylights):
Skylight,
Window)
o Window Assembly Exterior Surface Color of Glass (clear, eum | na
bronze, silver, gold, copper, blue, green, gray, mirror)
o Window Assembly Interior Surface Color of Glass
(clear, bronze, silver, gold, copper, blue, green, gray, Enum n/a
mirror)
Material o .
A building material (e.g. wood, concrete, steel, etc.):
(Opaque)
o Identification String n/a
Material
Layer An individual building layer in a material layer set:
(Opaque)
o Identification String n/a
o Description String n/a
o Material String n/a
Waterial An ordered list of material layers used in a building
Layer Set .
element construction:
(Opaque)
o Identification String n/a
o Description
o List of material layers LISt_ of n/a
String
Photovolfaic | The following describes properties for PV electricity
s generation on-site:
o Photovoltaics Boolea
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n
o Host Building Element (required if 'Photovotaics' = X Relatio w/a
TRUE) nship
o Active Area Fraction (fraction of host element with PVs) X Real "
(required if 'Photovotaics' = TRUE) ’
o DC to AC Inverter Conversion Efficiency (required if
. X Real %
'Photovotaics' = TRUE)
PV Surface Integration (D led, Integrated, Integrated
o u .ace. ntegra |9n (.ecoupe r.1egrae ntegrate X Enum | v
w/ Ventilation) (required if 'Photovotaics' = TRUE)
o PV Cell Efficiency (required if 'Photovotaics' = TRUE) X Real %
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