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Workshop ﬂ(".
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m Models

m |FC — Industry Foundation Classes — buildingSMART
s Geometry — General Properties — HVAC — Material Properties

m gbXML — Green Building XML —
s Boundary Surfaces — HVAC - Control

m Practical Experience
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IFC — Building Information Model ﬂ(".
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Space Boundary ﬂ(".
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m Relation between Spaces and enclosing Building Elements
m Connecting geometry
m PhysicalOrVirtualBoundary
m InternalOrExternalBoundary
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General Properties ﬂ(".

m All other Information are taken from:
s Building (Pset_BuildingCommon)
m Site (longitude, latitude)
m Representation Context (north direction)

m Space (e.g. Pset_SpaceThermalRequirements,
OccupancyRequirements, LightingRequirements...)

m Building Element (e.g. Pset WallCommon)
m Material, Material Layer, Material List (IfcThermalMaterialProperties)
m Connectivity
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Material Properties ﬂ(".

m Material

m IfcMechanicalMaterialProperties
m e.g. ThermalExpansionCoefficient

m IfcThermalMaterialProperties
m e.g. SpecificHeatCapacity
m e.g. ThermalConductivity

m IfcHygroscopicMaterialProperties
m e.g. MoistureDiffusivity

m |fcGeneralMaterialProperties
m e.g. MassDensity

m |fcOpticalMaterialProperties
m e.g. SolarTransmittance
m e.g. SolarReflectanceFront
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Additional Information ﬂ(".

Costs (items, schedules, values)

Schedules (all time related information)
Consumptions (Pset_UtilityConsumption, time series)
Weather (Pset OutsideDesignCriteria)

Performances History (HVAC components)

Owner History
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®
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Model HVAC HVAC and User
* Volumetric Building « Components Control
Elements  Port connections « Schedules
« Space Boundaries « Systems including « Performance
flow directions « History
« Controls
 Weather

653 entities (IFC2x3)—> 329 entities in the Coordination View —-> 388 entities at |1Al
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g bX M L Karlsruher Institut fur Technologie

m Campus
m Building
m BuildingStorey

m Space
v oy v
qumgStore'

Building

m Surface
m Zone

pace
Zone
t t ot ot ¢
AdjacentSpaceld
288 gbXML Elements

10 IFC and gbXML Institut fir Angewandte Informatik



Boundary Surfaces

InteriorWall
ExteriorWall

Roof

InteriorFloor

Shade
UndergroundWall
UndergroundSlab
Ceiling

Air
UndergroundCeiling
RaisedFloor
SlabOnGrade
FreestandingColumn
EmbeddedColumn
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m  Opening
FixedWindow
OperableWindow
FixedSkylight
OperableSkylight
SlidingDoor
NonSlidingDoor
Air
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General Properties ﬂ(".

Query Location @

Address Type | |
Name Brandenburg an der Havel

Description

PostalCode

Longitude 1255

Latitude 52,4167

Elevation

CADMedelAzimuth 1.5708

[ ok

Costs (15 cost types)

Weather ( ca. 40 parameter)

Schedules (YearSchedule, WeekSchedule, DaySchedule)
Controls (FlowControl, TemperaturControl, LightingControl)
Lighting

Space (People, Airflow, HeatGain etc.)

Document History
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Construction

SKIT

Karlsruher Institut fur Technologie

Construction information s i 10 @
A\ AN AT R ASATA4 N |
Construction Variable | Malue I TR A= g+ _lype |
- GK - 3-lagig beplankt ~<€—TrramTE 016 WPerSquareMeterk 1o p Operlles
- Gipskartonplatte
Gips Thickness 0.0125
- Gipskartonplatte
Gips Thickness
= Gipskartonplatte
Gips Thickness Materlal
- Dammung .
Dammung, weich, Sch | Thickness 01 1 6 propertles
- Gipskartonplatte
Gips Thickness 00125
= Gipskartonplatte
Gips Thickness 00125
- Gipskartonplatte
Gips Thickness 0.0125
- Bodenaufbau 2 uYalue 018 WPerSquareMeterk
=l layl3
Beton, unbewehrt Thickness 0.06
-l layl4
Démrmung, hart Thickness 0.04
- Dachaufbau 2 uValue 0.2 WPerSquareieterk
=l layl5s
Kies 2, grofer MafBstab Thickness 0.02
=l laylé
Damrmung, hart Thickness 015
-l layld
Beton, Stahlbeton Thickness 0.2
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Summary gbXML

Model

« Spaces
« Boundary Surfaces
« Shading

*?I’

1\'/;':

HVAC

* Int- and Ex Equipment
* Air- and Hydronic loop
« Lighting

288 gbXML elements - 70 elements
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<Schedule id="schdl-1"
type="Fraction">

<Name>

Common Office Occupancy - 8 AM to 5
PM

</Name>

<YearSchedule id="yr-schdI-1">
<BeginDate>

2012-01-01

</BeginDate>

<EndDate>

2012-12-31

</EndDate>

<WeekScheduleld
weekScheduleldRef="wk-schdl-1"/>
</YearSchedule>

</Schedule>

HVAC and User

Control

« Schedules
« Controls

« Weather
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Practical Experiences ﬂ(".

m IFC
m ETU
m EnergyPlus
m IES
m REVIT, ACA, ArchiCAD, Bentley, EliteCAD, DDS

= gbXML
m CROSSEY ENGINEERING LTD.
m DDS
m Solar Computer
m REVIT, ACA, ArchiCAD, Bentley
m IES
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Workflow

Geometry, topology,
material properties

Space properties,
assessment results,
HVAC design
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Architectural Design

gbXML

IFC

Performance Assessment

gbXML

IFC and gbXML

IFC
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|IFC — Building Information Model for all phases in the
building live cycle

gbXML — Building Information Model for performance
assessment

Both models are comprehensive. Only parts of the models
are in use

Remarks:

IFC: Header and OwnerHistory; gbXML DocumentHistory for identification
gbXML: CADModelld and CADODbijectld as cross reference to “BIM”

IFC: “type” concept; gbXML: “construction” concept

Both: multi material layers possible

gbXML.: properties can be used with different units (PeopleNumber -
NumberOfPeople, SquareFtPerPerson, SquareMPerPerson)

m Both: online feature catalogues available
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Idg:BuildingPart
<% (@ bldg:GroundSurface
<%= [ bldg:RoofSurface
<% [ bldg:WallSurface

»

C : 23 buildings, CityGML:56 buildings,

-
2 HcExplorer x64 V 4.1 - [KIT-CO-khh3.ifc] =5 =
e File Edit View Display Mavigation Query Model Transformations Analysis  Certification Edras  Window
SN AR
HrFPe=@2 8@ @b [FF &4z Hdhan (b PNATAINENN
Browser Toobar * | [KIT-Co-khh.ifc - IFC2¢3, Pl andDverview Property Tookar x
= CIM - = Elemert Propeities | Properties | Felatians
- = 4 e l Name |Va|ue -
i i::;::?;]ng 1] B PropertySets from entity b
T SpatialProperties
- . . M. ' ﬂ(l -~ (Gebdude, Bemerkungl |7
+ Gebiude, Bez.3 (ehem.) 7
= 7011 Karlsruhz Instituts of Technolegy EBA:_HSWEC:;FE;S”E'N' ? it
oordinator -noch nicht festge...
\ : ;(ﬂ]ii Datenexport CAS Cam... |FALSE
- 70:16 Datenexport Campusp... FALSE
. 7048 - Gebdude, Denkmalsch... FALSE
- 2026 - ? Gebiude, Qualitdtsken... 7
- 7099 P Gebdude, Bauzweck, Nr. | 7
. 7015 S - e Gebaude, teilw, vermi... |FALSE -
- 715 @ VBA Ansprechpartner, ... |7
. 7003 VBA Ansprechpartner, ... | 7
+ 7030 VBA Ansprechpartner, ... | 7
- 7114 \ VBA Ansprechpartner, ... | ?
- 125 an 57 Datenexport TGA (ja=... | TRUE
VBA Ansprechpartner, .. |7
—'—|ElamentToclbar * \‘ ‘ = * VBA Ansprechpartner, ... | ?
Blements | Layers VBA Ansprechpartner, ... | 7
-l <= JFC * \ VBA Ansprechpartner, ... | ?
<& IfcBuilding Gebdude, Architekten ... |7
& IfeBuildingElementProxy VBA Ansprechpartner, .. |7
& @ FcBuildingStorey VBA Ansprechpartner, ... | 7 B
& FeCovering ‘ Gebdude, Anzahl Sock... |7
& cProject Gebdude, Anmietung ... FALSE
<& [ FeSite ' Gebéude, Baujahr ?
— IfcSpace Gebaude, Anzahl Dach... |7
& . FfeSystem VBA Ansprechpartner, .. |7
-] <& bldg 3 Gebaude, Teilgebiet, Nr. | 70
bldg:Building Gebdude, Mutzungshe.., 7

Gebdude, SAP GE 7
Datenexport Superk, A...
Datenexport Campusp... |7
Datenexport Campusp... |7

= ® core Gebdude, SAP WE ? -
& ore:CityModel 4 1 | b
Ready MUM
e —
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Challenge Il ﬂ(".

-

=GRS

File Edit View Display Mavigation
ALY
;@Ik@eﬁe@ma‘n|gﬂaﬂ@d@|@h|ﬁr|#|.v

Browser Toolbar x

Query Model Transformations  Analysis  Certification  Bdras  Window ?

=

SHE(SHEHEH|DATPITLTLIRERNY
@ AC17-FZK-IAL Geb-445-V5.ifc [ElE]=]

IACI 7-FZK-Al_Geb-445-¥5.ifc - [FC2+3, ViewDefinition [Coordinationiew_%2.0, QuantityT ake0fAddOnYiew, SpaceBoundary2ndLeveldddOnyiew]Option [Entire projectkeep GUIDs Space cont:2D Elems:CustProperty set:

Geldnde
Gebaude 45 1A1
@ DachgeschoB
@ 2, Obergeschof
m 1. Obergeschof
m Erdgescholl
@ Kellergeschoss
. core:CityModel
CityGML Building [594]
=1 Unknown GML Class [1]

30 View

e |

Element Toolbar x

Elements | Layers

= <& [FC B
FcAnnotation

IfeBuilding
FeBuildingElementProxy

[3] ¥feBuildingStorey

FeColumn

<% ] FeCurtainwall

& |I| eDoor

= FeOpeningElement
FeOpeningElement[Recess]

G & 6@ e

< [ Fesite
<% (@ feSlablFloor]
<% [ IfcSlab[Roof]
FcSpace
<& |l fcStair
s B HeWall
l o % [ FeWallStandardCase
s FeWindow
=l < OSM
<& || 05M_Data
OSM_amenity_canteen

. 1 building, CityGML':JVQ- LODZ2, 590 LOD1, > 600 OS

(| e <& [B] OSM_amenity fire_station
b O5SM_amenity_fuel 7
i
Ready MUM
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