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Goal of the deliverable

« To provide short introductions into the EU project STREAMER and some
related EU projects, and to provide descriptive information material on the
basic technologies on which STREAMER is based.

 Itis not intended to give a complete and detailed documentation of the
STREAMER deliverables.

« The presentation is not intended to be self-contained and self-explanatory.
Additional technical information can be found in the referenced literature and
in various STREAMER reports.

» This presentation contains material for training courses for two target groups
(hospital communities and university students).

— Part 1 is relevant for both target groups
— Part 2 is mainly relevant for university students
— Part 3 and 4 are mainly relevant for hospital communities
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Remarks

 If the material of this deliverable is used in presentations, a reference to the
EU project STREAMER (Grant agreement no. 608739) should be given

* The stated references to literature, examples, web resources and free
software are not exhaustive.

» All web resources were accessible in July 2015
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Synopsis

1. Introduction of the STREAMER project

2. Technical knowledge on BIM and GIS
— Modeling languages (EXPRESS, UML, Ontologies, XSD)
— BIM standards(IFC, gbXML, BCF, mvdXML)
— GIS standards (CityGML, INSPIRE, OSM)
— Web Services (WFS, WMS, BlMsie)
— Summary

3. Related EU research projects on BIM and GIS
— PROFICIENT
— PANTURA
— INSITER
— INCEPTION

4. STREAMER applications for hospital (re)designing
— Evidence-based design
— Design decision-support tool
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Part 1
INTRODUCTION OF THE STREAMER PROJECT

TARGET GROUPS: HOSPITAL COMMUNITIES AND UNIVERSITY STUDENTS
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Context and focus

Compon'ent

- Building complex e

Context: Hospital campus — mixed-use area with an integrated energy system, consists of
various buildings (e.g. hospitals and clinics, research and educational buildings, offices)

Focus: Building design — design optimization of new and existing buildings in 3 areas:
MEP/HVAC systems; building envelop and spatial layout; energy grid in campus and surroundings.
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The STREAMER context

* A healthcare district is a good candidate to progress
on the design of complex energy efficient buildings
and neighborhood:

— a HC district is composed of a set of buildings...
— ...with different types of activities.

— The interaction between the HC district and it’s
environment is of paramount important

» Specific characteristics of healthcare districts :

— the interaction between building and medical equipment "
IS also very important

— Significant impact of energy efficiency measures
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Strategic aim and research goals

Aim: 50% reduced energy-use and CO2 emission of healthcare districts in 10 years.

Research: EeB design optimisation in 3 levels / areas:

* Building MEP/HVAC systems in relation with high-tech medical equipment
« Building envelope and spatial layout in relation with new healthcare services

« Building energy systems in relation with neighbourhood systems (grid, storage, etc.)

Neighbourhood energy
system

Medical equipment Energy and MEP systems

Energy
performance
model
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Targeted key research achievement

Generic semantic BIM+GIS typology models

of Energy-efficient Buildings in healthcare districts:

adjustable semantic BIM+GIS design models as templates for new design and retrofitting.

* Object > Knowledge modelling

« Evidence » Experience Efficient  Flexible Vege!alad Natural sf.'.fﬁﬁg Chilled Native

Lighting Plan Light Reuse Beams Plants

\??

* Visualisation - Interpretation

» Data / specifications - Performance
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Targeted key research achievement aﬂ

Framework for BEM (Building Energy Model)

lifecycle model inter-connecting BIM, BAM, BOOM.

B E M Building Energy
STREAMER focuses at the early design process of new and retrofitting projects: = 1
Early project decisions have a greater ability to positively impact project costs and ‘03 ( )
T functions. The later that a decision is made, the more cost a design change will incur. g '
o BOOM
| BIM BAM I M
: . Building| Building Building
i . Construction/ Design | Assembly Operation
: renovation $1 $20 $60
l . Ability to impact cost and
o : functional capabilities Time
é : @— Cost of design changes
T
= o Traditional design
g = @ process
W Preferred design
l process
|

e e e e e

PD SD oD (-] PR CA op

Project Progress Original Concept by Patrick MacLeamy, FAIA, CEO, HOK
© HOK Group, Inc. 2009 All rights reserved
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From ‘service delivery’ to lifecycle design

Decrease costs

Building Design Building Assembly Operational Phase
€1 * €20 * €60_200 * * Comparative proportion

Our aim: increase the ‘value of design’ by knowledge transfer between phases
(using BIM), decrease of operational costs and increase of revenue earning
capacity through effective healthcare processes supported by sustainable
buildings.

Aligning all actors in one collaborative design team will make this possible!
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Targeted key research achievement

Design decision-support tool

as an interactive tool which accommodates:

a) Inter-operable BIM and GIS models
b) Analysis of energy performance, lifecycle-cost, and functional optimisation

c) Stakeholder’s / user’s requirements, decision criteria and priorities.
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Overall objectives

* On the basis of typologies of buildings / districts (WP1), technologies for

o

envelope and MEP (WP2) and aims in terms of energy consumption (WP3) —

Innovation area 1 ...

* ... Research and develop optimised Semantics-driven Design methods and
interoperable tools for Building and Geo Information Modelling (BIM-GIS) —

Innovation area 2

* Apply the whole on real demonstration and validation projects across Europe.

Innovation
area 1

EeB
technology
innovation
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Integration
_in practice

Real EeB
projects:
new and
retrofit
hospital
designs

Innovation

area 2

Semantic
design
innovation




Key barriers to overcome

« Lack of a holistic approach to tackle multi-disciplinary
complexity.

— Design is not only about technology, but also, and mainly, about
healthcare-related services and building operations: “how can we
continue to provide high quality services in a context of budget cuts
and reduction of personnel ?”

» Lack of a multi-scale optimisation (components — buildings —
neighbourhood).

— Trial-and-error approach causes many ad hoc changes during the
construction stage. This hampers the optimal configuration of the
solutions for whole lifecycle benefits as the design solutions cannot
cope with rapidly changing healthcare policies, processes and
technologies.
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Work packages a_ﬂ

/ EeB technology \ Impactsin / Semantic design
innovation real projects innovation
WP1: EeB building WP4: Participatory A.
typologies design framework Conceptualisation
WP7.

WP2: EeB energy Demonstration WP5: Semantics-driven B.
technologies and validation design method Configuration

WP3: EeB performance WP6: Interoperable C.
optimisation design tools Optimisation

D.

WPS8: Dissemination and standardization L
Generalisation

WP9: Technical management WP10: Project management
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Actual projects of 4 hospital districts with real
plans for EeB retrofitting or new design:
1. NHS, Rotherham, UK

O Upgrade of Building Management Systems

U Major improvements in overall building fabric
4 2. Rijnstate, Arnhem, NL

O Mid-life renovation to replace MEP systems
O 10,000 m2 extension and new buildings

O Overhaul of electricity and heat distribution
3 U Optimisation of inter-building functions
4. AP-HP, Paris, France

O Improvement of logistic and waste systems
O Re-arrangement of building spaces
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Part 2
TECHNICAL KNOWLEDGE ON BIM AND GIS

TARGET GROUP: UNIVERSITY STUDENTS
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MODELING LANGUAGES

TARGET GROUP: UNIVERSITY STUDENTS
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Modeling languages

« EXPRESS

» Unified Modeling Language - UML
« Ontology

* XML-Schema Definition (XSD)
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Example: EXPRESS

FoReM tes used ENTITY IfcSpatialStructureElement
i crate st s ABSTRACT SUPERTYPE OF (ONEOF
4 (IfcBuilding
,IfcBuildingStorey

R (ABS) Longhlame ,IfcSite
*icSpatialStructureElement [ 777777777 11,3 Felahel , Ichpace))

SUBTYPE OF (IfcProduct);
LongName : OPTIONAL IfcLabel;

(fs RelContinedSpsfisStuchrs Relaﬁng CompositionType : IfcElementCompositionEnum;
(1MW) ContainzElemnents S[0:7] |NVERSE

ServicedBySystems : SET [0:?] OF IfcRelServicesBuildings FOR RelatedBuildings;

(¥ el ReferencedinSpatial Stucture . RelatngStucture) R . ! )
T (INV) ReferencesElements s[u:?] ContainsElements : SET [0:?] OF IfcRelContainedInSpatialStructure FOR RelatingStructure;

WHERE

{fc RelServicesBulldings. RelatedBuidings) } i WR41 : (HIINDEX(SELF\IfcObjectDefinition.Decomposes) = 1)
(1MW) ServicedBySysterns 5[0:7] AND

('IFC2X3.IFCRELAGGREGATES' IN TYPEOF(SELF\IfcObjectDefinition.Decomposes[1])) AND

Composition Type

(("IFC2X3.IFCPROJECT' IN TYPEOF (SELF\IfcObjectDefinition.Decomposes[1].RelatingObject)) OR
. ('IFC2X3.IFCSPATIALSTRUCTUREELEMENT' IN TYPEOF (SELF\IfcObjectDefinition.Decomposes[1].RelatingObject)));
FefElevation END_ENTITY;
____________ Reatude .. ENTITY IfcSite
I e SUBTYPE OF (IfcSpatialStructureElement);
L L Reflatitude : OPTIONAL IfcCompoundPlaneAngleMeasure;
T RefLongitude : OPTIONAL IfcCompoundPlaneAngleMeasure;
------------------------------- RefElevation : OPTIONAL IfcLengthMeasure;
! Seddress i 1 LandTitleNumber : OPTIONAL IfcLabel;
e 9 —_— : SiteAddress : OPTIONAL IfcPostalAddress;
EGPmmuuress ): END_ENTITY;

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, o ENTITY IfcBuilding
SUBTYPE OF (IfcSpatialStructureElement);

L eBumang [ BevaonCiRefient_______| ElevationOfRefHeight : OPTIONAL IfcLengthMeasure;

ElevationOfTerrain : OPTIONAL IfcLengthMeasure;

L - BuildingAddress : OPTIONAL IfcPostalAddress;

END_ENTITY;

L ifeBuildingStorey | Hewden ENTITY IfcBuildingStorey

SUBTYPE OF (IfcSpatialStructureElement);
Elevation : OPTIONAL IfcLengthMeasure;
END_ENTITY;

Part of the EXPRESS Definition (EXPRESS-G / EXPRESS)
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Example: UML

ey ey — g UYL g g U 1
+ yearOfRefurbishment :Year [0..1]
1 1
7 deList
7 «codeList»
+thermalZones|/ 0.* g OwnershipType
0.7 featureType
«featureTypes &Usa elz:ex + Corporation
«featureTypes |_ ThermalZone 9 + Government
BuildingUnit +relates + coolingSchedule :_Schedule [0..1] + NonOccupantPrivateOwner
: + heatingSchedule :_Schedule [0..1] + NonProfitOrganisation
5 ”“mbzom"‘?énlf -'“;eggg!‘“g i + usageZoneClass ‘BuildingClass + OccupantPrivateOwner
. el r?‘mTe'. _gra o hf'ng[ é o [ + usedArea ‘Area + OtherOrCombination
: &2 + Tl rs ¥ + PropertyManagementCompan
. own;s |p4lirpe Ov:ners ipType 0 AINE e ~~|* usedFloorNumbers :Integer (0.."] PropertyManag tCompany
usedirea e (0] 0.* 9|+ ventilationSchedule :_Schedule [0..1]
«codeList»
0.1 0.1 0.1 0.1 ResidenceType
+ MainResidence
+ SecondaryResidence
S + Vacant
0.*
+occupiedBy +occupiedBy \|/0.* +has 02 +has 0.* colaats
«featureTypes» «featureTypex Occupantiyps
Occupancy Facilities + OthersOrCombination
] i . + Patients
+ internGains :HeatExchangeType [0..1] + operationSchedules :_Schedule [0..1] o SREmEas
+ numberOfOccupants :Integer [0..1]
+ occupancyRate :_Schedule [0..1] a \S/F:F::rlts
? +  Visi
+ occupantType :OccupantType [0..1] N ariea
1
+consiststOf 0. «codeList»
HouseholdType
featureTypes Sﬁ?\;‘;i&;&: «featureTypes + LoneAdult
Household ElectricalAppliances +  MultiFamily
+ residenceType :ResidenceType [0.1 + numberOfBath ‘Integer [0..1] ; s + OneFamily
: K Yeetld) + numberOfShower :Integer [0..1] + SeciiclPows Meaniod + PensionerCouple
+ type :HouseholdType [0..1] . + heatLosses :HeatExchangeType [0..1]
+ numberOfiwashBasin :Integer[0..1] + name :CharacterString + UnrelatedAdults
+ waterStorageVolume :Volume [0..1] X + Vacant
+ WorkerCouple :CharacterString

Section of the UML modell of the CityGML energy extension (Energy ADE)

rable D8.5
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Example: XSD

<element name="thermalZones™ type="energy:ThermalZonePropertyIype” substitutionGroup="bldg: GenericApplicationPropertydfibstractBuilding™>
<annotation>
<appinfo>
<gml:targetElement>energy:Thermal Zone<,/gml : targetElement >
</appinfo>
</annctation>
</element>
<element name="usageZones” type="energy:UsageZonePropertylype” substitutionGroup="bldg: GenericApplicationFroperty0ffibstractBuilding™>
<annotation>
<appinfor
<gml:targetElementrenergy:UsageZone</gml : targetElement>
<fappinfo>
</annotation®>
</elements>
<! - -
<!-- BoundarySurface-->
<! - -
<element name="equippedWith™ type="energy: SolarEnergySystemPropertylype™ substitutionGroup="bldg: GenerichpplicationPropertyOfBoundarySurface™»
<annotation>
<appinfo>
<gml:targetElementrenergy:_ SolarEnergySystem</gml:targetElement>
<fappinfor
</annctation>
</element>
<element name="correspondsTo” type="energy:ThermalBoundarySurfacePropertylype”™ substitutionG
<annoctaticn>
<appinfo»
<gml:targetElement>energy: Thermal BoundarySurface</gml: targetElement:
<fappinfo>
</annotation>
</elements

"bldg:_GenerichApplicationProperty0fBoundarySurface™>

Part of the XML-Schema encoding of the CityGML Energy ADE
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Example: Ontology

Y9 ¥eCompaundPin
e sl e s e

Y s
&) "
‘ﬂﬂ lcBemamCamaa
sifianEnum
5 , )
" , hS
\, Y ~
S, N— ~
@ FePastAddms . \k\\
H , *

<owl:Class rdf:about="http://buildingsmart.org/ontology/IFC#lfcBuilding">
<ns0:subClassOf rdf:resource="http://buildingsmart.org/ontology/IFC#|fcSpatialStructureElement"/>
<ns0:subClassOf>
<owl:Restriction>
<owl:onProperty rdf:resource="http://buildingsmart.org/ontology/IFC#BuildingAddress"/>
<owl:onClass rdf:resource="http://buildingsmart.org/ontology/IFC#IfcPostalAddress" />
<owl:maxQualifiedCardinality rdf:datatype="&xsd;nonNegativelnteger">1</owl:maxQualifiedCardinality>
</owl:Restriction>
</ns0:subClassOf>
<ns0:subClassOf>
<owl:Restriction>
<owl:onProperty rdf:resource="http://buildingsmart.org/ontology/IFC#ElevationOfTerrain"/>
<owl:onClass rdf:resource="http://buildingsmart.org/ontology/IFC#lfcLengthMeasure"/>
<owl:maxQualifiedCardinality rdf:datatype="&xsd;nonNegativelnteger">1</owl:maxQualifiedCardinality>
</owl:Restriction>
</ns0:subClassOf>
<ns0:subClassOf>
<owl:Restriction>
<owl:onProperty rdf:resource="http://buildingsmart.org/ontology/IFC#ElevationOfTerrain"/>
<owl:allValuesFrom rdf:resource="http://buildingsmart.org/ontology/IFC#lfcLengthMeasure"/>
</owl:Restriction>
</ns0:subClassOf>
<ns0:subClassOf>
<owl:Restriction>
<owl:onProperty rdf:resource="http://buildingsmart.org/ontology/IFC#ElevationOfRefHeight"/>
<owl:allValuesFrom rdf:resource="http://buildingsmart.org/ontology/IFC#lfcLengthMeasure"/>
</owl:Restriction>
</ns0:subClassOf>
<ns0:subClassOf>
<owl:Restriction>
<owl:onProperty rdf:resource="http://buildingsmart.org/ontology/IFC#BuildingAddress"/>
<owl:allValuesFrom rdf:resource="http://buildingsmart.org/ontology/IFC#|fcPostalAddress"/>
</owl:Restriction>
</ns0:subClassOf>
<ns0:subClassOf>
<owl:Restriction>
<owl:onProperty rdf:resource="http://buildingsmart.org/ontology/IFC#ElevationOfRefHeight"/>
<owl:onClass rdf:resource="http://buildingsmart.org/ontology/IFC#lfcLengthMeasure"/>
<owl:maxQualifiedCardinality rdf:datatype="&xsd;nonNegativelnteger">1</owl:maxQualifiedCardinality>
</owl:Restriction>
</ns0:subClassOf>
</owl:Class>

Part of IFC Definition represented in OWL
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http://buildingsmart.org/ontology/IFC#IfcBuilding
http://buildingsmart.org/ontology/IFC#IfcBuilding
http://buildingsmart.org/ontology/IFC#IfcSpatialStructureElement
http://buildingsmart.org/ontology/IFC#IfcSpatialStructureElement
http://buildingsmart.org/ontology/IFC#BuildingAddress
http://buildingsmart.org/ontology/IFC#BuildingAddress
http://buildingsmart.org/ontology/IFC#IfcPostalAddress
http://buildingsmart.org/ontology/IFC#IfcPostalAddress
http://buildingsmart.org/ontology/IFC#ElevationOfTerrain
http://buildingsmart.org/ontology/IFC#ElevationOfTerrain
http://buildingsmart.org/ontology/IFC#IfcLengthMeasure
http://buildingsmart.org/ontology/IFC#IfcLengthMeasure
http://buildingsmart.org/ontology/IFC#ElevationOfTerrain
http://buildingsmart.org/ontology/IFC#ElevationOfTerrain
http://buildingsmart.org/ontology/IFC#IfcLengthMeasure
http://buildingsmart.org/ontology/IFC#IfcLengthMeasure
http://buildingsmart.org/ontology/IFC#ElevationOfRefHeight
http://buildingsmart.org/ontology/IFC#ElevationOfRefHeight
http://buildingsmart.org/ontology/IFC#IfcLengthMeasure
http://buildingsmart.org/ontology/IFC#IfcLengthMeasure
http://buildingsmart.org/ontology/IFC#BuildingAddress
http://buildingsmart.org/ontology/IFC#BuildingAddress
http://buildingsmart.org/ontology/IFC#IfcPostalAddress
http://buildingsmart.org/ontology/IFC#IfcPostalAddress
http://buildingsmart.org/ontology/IFC#ElevationOfRefHeight
http://buildingsmart.org/ontology/IFC#ElevationOfRefHeight
http://buildingsmart.org/ontology/IFC#IfcLengthMeasure
http://buildingsmart.org/ontology/IFC#IfcLengthMeasure

BIM STANDARDS

TARGET GROUP: UNIVERSITY STUDENTS
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BIM Standards

* Industry Foundation Classes (IFC)

» Green Building XML (gbXML)

« BIM Collaboration Format (BCF)

» Model View Definition XML (mvdXML)
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|IFC — Building Information Model

« Version IFC4
— 768 Entities
— Application support under development
« Version IFC2x3
— 653 Entities
— IFC Certification (CoordinationView 2.0, subset of 329 entities)
— Supported by large number of AEC applications

« Based on EXPRESS (STEP Part 12)

* |nstance Documents
— STEP Physical File (SPF - STEP Part 21)
— XML (STEP Part 28)

» Predefined and user defined property sets
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|IFC — Building Information Model

* Project
— Site Building
+ Building
— Building Storeys
» Spaces
» Building Elements

Building Storeys

r{ RelContainedInSpatialStructure } * ? RelAggregates h

Building Elements Spa;:es Space Boundaries

} RelSpaceBoundary ‘
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An

Space Boundary Wall Connection

(Relation between Space and Building Element) (Relation between Walls)

IFC Building Elements

Containment

(Relation between Storey and
Building Element)

Opening Element
(Opening geometry,
Relation to Wall and Window)

Material
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Geometry in IFC

« Building and Storey in IFC have no geometry
(Coordination View)

« Geometry is attached to Building Elements (wall, roof,
slab etc.)

« Normally usage of solid geometry (e.g. to enable
guantity take-off)

« Constructive Solid Geometry

« Different representations are possible (e.g. wall body
and wall axis)

» Local coordinate systems (LCS)

LCS Roof

LCS Wall
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Properties in IFC

« Attributes for all Spatial Structure Elements and all Building Elements
(e.g. NumberOfStoreys, GrossAreaPlaned, NetAreaPlaned, IsExternal,
LoadBearing, FireRating, ThermalTransmittance, ArticleNumber, Manufacturer)

« Material properties (e,g. SolarRefractionindex, SolarTransmittance,
CO2Content)

« Appearance properties (e.g. lfcSurfaceStyleShading,
IfcSurfaceStyleWithTextures)

IFC attributes are arbitrarily extensible be user defined property sets
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Georeferencing in IFC

« Usage of local Cartesian coordinates
 Origin normally within project boundaries
- Latitude and longitude as attributes of the

“building site*
 Elevation above sea level as attribute of the
“building site*
 North direction as orientation vector g0
« Since IFC4: Support of arbitrary coordinate B <
reference systems o I
£ 1:2t1' 4
Schlafzimmer |
1, 4
2, 21,41 m2
r_2 h d g
i ‘Wohnen '21 ﬁ
- =
e bh. &0

*Relating to the local origin of the building site
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IFC Examples

Architecture HVAC Structural analysis
*  Walls * Components * Steelwork

* Roofs *  Port connections e Structural model

* Slabs * Systems including flow *  Structural loads

* etc. directions

STREAMER Deliverable D8.5




An

Further information

* Literature

— Eastman, C. M.: Building Product Models: Computer Environments Supporting
Design and Construction, CRC Press LLC, 1999, ISBN 0-8493-0259-5

— Industry Foundation Classes: IFC2x Edition 3 Technical Corrigendum 1,
buildingSMART 2007, http://www.buildingsmart-
tech.org/ifc/IEC2x3/TC1/html/index.htm

« Web resources
— IfcWiki: http://www.ifcwiki.org/
— buildingSMART Homepage: http://www.buildingsmart-tech.org/

* Free software
— FZKViewer: https://www.ial.kit.edu/www-extern/index.php?id=2315&L =1
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http://www.buildingsmart-tech.org/ifc/IFC2x3/TC1/html/index.htm
http://www.buildingsmart-tech.org/ifc/IFC2x3/TC1/html/index.htm
http://www.buildingsmart-tech.org/ifc/IFC2x3/TC1/html/index.htm
http://www.buildingsmart-tech.org/ifc/IFC2x3/TC1/html/index.htm
http://www.ifcwiki.org/
http://www.ifcwiki.org/
http://www.buildingsmart-tech.org/
http://www.buildingsmart-tech.org/
http://www.buildingsmart-tech.org/
http://www.buildingsmart-tech.org/
https://www.iai.kit.edu/www-extern/index.php?id=2315&L=1
https://www.iai.kit.edu/www-extern/index.php?id=2315&L=1
https://www.iai.kit.edu/www-extern/index.php?id=2315&L=1
https://www.iai.kit.edu/www-extern/index.php?id=2315&L=1

Green Building XML - gbXML

» Actual version 5.12

XML based

« 306 XML elements

« 104 specific enumerations

» Predefined property sets

* No inherent extension mechanism
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gbXML — Structure

« Campus
— Building
BuildingStorey
Space

— Surface
i uIdngStore.‘

— Zone
f

AdjacentSpaceld

Building

Zone
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A=

AdjacentSpaceld

(Reference from Surface to
Space)

Surface in gbXML

Containment

(Relation between Building/
Storey and Space)

Material

(Reference to ,Construction®)

OpeningType
(Reference to door and
window types)

Material

(Reference to ,,Construction®)

Opening

(Reference from Surface)
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Construction in gbXML

o
(@)
©
G
o
>
a N
E \
N :
Layer 1
Layer 2
Material 1 50% thickness 30 cm
Material 2 50% thickness 24 cm
Layer 3

Layered material structure with different material thickness
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Geometry in gbXML

« Storeys optionally have an explicit geometrical
representation

* The volume and/or the footprint area of a room may
be represented

« Building elements like walls are modeled with surface
geometry (planar polygons or parametric rectangles)

« The position of the surfaces depends on the building
element’s function (e.g. exterior or interior wall)

Building volume

-

Footprint area

Exterior wall Interior wall
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Georeferencing in gbXML

» Local Cartesian coordinates

« Latitude and longitude (decimal)

« CADModelAzimuth for the overall model
» Azimuth for Surfaces

« Elevation as height above sea level

bh.| 80 bh. 80 bh.| 80

T B e EE | <7
b L: \ =2 :‘\71/./"‘ = * — Nied ks o
= 4o Siso | [Toea LY | 2,00 °
£ '..20 12,60 m2 ]i'—‘»'tz.iamz q 1.2l] g

fl ‘[\‘ 4 J\\LI B
1, Of] 4
201 i N 21,41 m2
0 — 1o
T ol * 2 z
= 12,98 m2 ‘;“‘“" '(1 5

q (=3~
— ; 29.31 M2 H
| Qeaoopn — | J—:;,.-L_
bh. 9 NN bh. 80
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gbXML Examples

Model

* Spaces
* Surfaces
* Shading

STREAMER Deliverable D8.5
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Ui T/

HVAC
Equipment
Loops

Lighting
Thermal loads

An

<Schedule id="schdl-1" type="Fraction">
<Name>

Common Office Occupancy - 8 AM to 5 PM
</Name>

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

2012-01-01

</BeginDate>

<EndDate>

2012-12-31

</EndDate>

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

</YearSchedule>

</Schedule>

HVAC and User

Behaviour

* Schedules
*  Occupancy
*  Profiles

* C(Climate
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Further information

* Literature

— gbXML Patent: Kennedy et al.: United States Patent, Systems and Methods for
automatic energy analysis of buildings, US 2004/0239494A1, Dec. 2, 2004

— gbXML V5.12 Schema: http://www.gbxml.org/currentschema.php

« Examples
— http://www.gbxml.org/samplegbxmlfiles.php

* Web resources
— Official Website: http://www.gbxml.org/index.php
— GitHub Repository: https://github.com/gbxml
— gbXML Validator: http://www.controlsestimate.com/Validator/Pages/TestPage.aspx

* Free software
— FZKViewer: http://www.iai.kit.edu/www-extern/index.php?id=2315&L =1
— DDS-CAD Viewer: http://www.dds-cad.net/downloads/dds-cad-viewer/

STREAMER Deliverable D8.5



http://www.gbxml.org/currentschema.php
http://www.gbxml.org/samplegbxmlfiles.php
http://www.gbxml.org/index.php
https://github.com/gbxml
http://www.controlsestimate.com/Validator/Pages/TestPage.aspx
http://www.controlsestimate.com/Validator/Pages/TestPage.aspx
http://www.controlsestimate.com/Validator/Pages/TestPage.aspx
http://www.iai.kit.edu/www-extern/index.php?id=2315&L=1
http://www.iai.kit.edu/www-extern/index.php?id=2315&L=1
http://www.iai.kit.edu/www-extern/index.php?id=2315&L=1
http://www.iai.kit.edu/www-extern/index.php?id=2315&L=1
http://www.dds-cad.net/downloads/dds-cad-viewer/
http://www.dds-cad.net/downloads/dds-cad-viewer/
http://www.dds-cad.net/downloads/dds-cad-viewer/
http://www.dds-cad.net/downloads/dds-cad-viewer/
http://www.dds-cad.net/downloads/dds-cad-viewer/
http://www.dds-cad.net/downloads/dds-cad-viewer/
http://www.dds-cad.net/downloads/dds-cad-viewer/
http://www.dds-cad.net/downloads/dds-cad-viewer/

An

BIM Collaboration Format - BCF

 Version 1.0 and Version 2.0

« XML based format
« All information is stored in a zip file, which contains one folder for each topic
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BCF - Structure

« ABCEFfile is a zip archive containing one folder for each topic. The root of
the BCF zip archive contains the following files:

» project.bcfp (Version 2.0, optional)
* Dbcf.version (Version 2.0)

» The folder name is the GUID of the topic. This GUID is in the UUID form.
The folder contains the following files:
» markup.bcf (Version 1.0 and 2.0)
» viewpoint.bcfv (Version 1.0 and 2.0)
» snapshot.png (Version 1.0 and 2.0)
» Attached documents (Version 2.0)
« BIM-Snippets (Version 2.0)
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BCF — Element Markup file

« The Markup file contains the following sections

— Header: The header section contains information about the IFC files, which are
relevant for this topic

— Topic: The topic section contains all information of the topic (e.g. Description,
Priority, creationDate, ModifiedAuthor)

— BimSnippet (optional): The BimSnippet section contains embedded or external
BimSnippets (IFC, ifcXML etc.)

— DocumentReference (optional): embedded or external documents (PDF, Word,
Excel etc.)

— RelatedTopics (optional): The RelatedTopic section establish relations between
topics.

— Comment: The Comment section contain a comment for each topic. A Comment
consists of e.g. Status, Date, Author, Comment, Topic

— Viewpoints: The Viewpoints section contains references to viewpoint.bcfv and to
snapshot.png
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BIM Collaboration Format - BCF

Marker Werkzeuge BIM Collaboration Format B

: :arll:er 'l:'::l:zeuge Mame | Value |

aricer Lntrage = STREAMER-Test
F Angehdngte Sicht . - ;
+ Etikett und Diskussion ~-{=] This is a provision for void

i ) e Comment This is a provision for void
Projekt-hMarker Etikettentesdt:
: e Date 2014-10-21T10:54:542
Auf dem Plan platzieren... o Authar 55507
© Werbal Status Bemerkungen

Kemmentar:

Ersteller Datum i

» 55507 10:54 (2014-10-21)

1 This is & provision for void

Kemmentar hinzufigen...

Model mark-up in ArchiCAD (left) and the corresponding BCF import in the
IFCExplorer
(markup.bcf)
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BCF Examples

o Cone Titel - Graphisoft AICCAD &4 18 - [Obne Titel 30 / Al

M5 s L

Window nqt

oflos-s p-@im -2
o o et 1
am 4 o

et 01
B W vl e [H8]» =

= udl

ArchiCAD 18

e D@ R A NS A D«
s tame e ichen s den et e

fe EE- e TanEnTe y

&

Solior Modst Chees Wenar arena

[ “onte | ol | Soerpetin | sommimaton | it v | % |
[t i i i b | 0 0 15 [ @

| e ()t <[ D I 1

\

Froblemdetails =

CEr e T
[

B . Solibri 9.1
olibri 9.
— -
55507, 20.11.2014: Window not in comect position
“ 4 » " H saa e P L
—
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Further information

* Literature

— Paasiala, P.: BIM Collaboration Format, 2013,
https://qgithub.com/BuildingSMART/BCFE-
XML/blob/master/Documentation/BIM%20Collaboration%20Format%20Improveme

nts.pdf
— Linhard, K., Steinmann, R.: BIM-collaboration processes — from fuzziness to
practical implementation. ECPPM 2014, CRC Press/Balkema, ISBN 978-1-138-
02710-7
« Examples

— Not yet available

 Web resources
— BCF-XML: https://qithub.com/BuildingSMART/BCF-XML
— BCF-API: https://github.com/BuildingSMART/BCF-API

* Free software
— Tekla BIMsight: http://www.teklabimsight.com
— DDS-CAD Viewer: http://www.dds-cad.net/downloads/dds-cad-viewer/
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Model View Definition XML - mvdXML

* buildingSMART standard for defining Model View Definitions

« Version 1.0
— Focus on documentation purposes for IFC4 specification

« Version 1.1
— BIM data management features
— Exchange requirements
— Validation rule definition

STREAMER Deliverable D8.5




mvdXML - Structure

" 1dentity ®) ([ Definition @) [ Lk [E3 TR & " AbstractRule & ]
Abstract Class Class. Class. Enum Abstract Class
b SEntity b SEntity b SEntity b SEntity
Definition
= Fields B Fields = Fields Agresment B Fields
¥ Author: string # Body: Body @ Category : CategoryEnum Diagram #  Description : string
¥ Code: string @ Links: List<Link> # Content: string Instantiation @ RulelD: string
¥ Copyright: string @ Href: string Example
# Definitions : List<Definition> Q LimlSerializable # Lang:string ?—
¥ Name:string i Body = ¥ Title: string CardinalityType (& i AttributeRule &
‘_’ Owner: string Class Enum Class
¥ Status: string - SEntity - AbstractRule
¥ Uuid : Guid _asSchema
@ Version : string Zero E Fields
? ZeroToCne @ AttributeConstraints ; List<Constraint>
Cne @ AttributeName : string
| CneToMany ¥ Cardinality : CardinalityType
" mvdXML @ (ConceptTemplate = @ EntityRules : List<EntityRule>
Class. Class.
b Identity  Identity )
EntityRule 63
= Fields & Fields Class
¥ Templates : List<ConceptTemplate> @ ApplicableEntities : string ot
@ Views: List<ModelView> @ ApplicableSchema : string  Fields
@ Rules: List<AttributeRule> = = =
“ModelView & @ SubTemplates : List<ConceptTemplatex v AwributeRules s List<AttributeRule>
Class ¥ Cardinality : CardinalityType
—+ Identity ) @ EntityName:: string
ExchangeRequirement B ApplicabilityEnum = @ EntityRules: List<EntityRule>
= Fields Class Enum
@ ApplicableSchema : string gloemity - &
@ BaseView : string B = Expart e =
. o Fields Import S
# ExchangeRequirements : List<ExchangeRequir... ; A -+ AbstractRue
@ Roots: List<ConceptRoot> ¥ Applicability : RequirementEnum
= Fields
r 5 - & - IS ¥ Parameters : string
TemplateRef & ConceptRoot L3 Concept E
Class. Class. Class
b SEntity b Identity —+ Identity .
Constraint [E3
= Fields B Fields B Fields Class
¥ Ref: Guid ¥ ApplicableRootEntity : string ¥ Requirements: List<ConceptRequirement> S
@ Concepts: List<Concept> @ Rules: List<TemplateRule> E Fields
¥ SubConcepts: List<Concept> X
@ Template: TemplateRef # Expression :string
RequirementEnum @& ConceptRequirement 63
Enum Class
—+ SEntity
Mandatory
Optional B Fields
NotRelevant #  Applicability : ApplicabilityEnum
Excluded #  ExchangeRequirement : Guid
¥ Requirement : RequirementEnum
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Further information

» Literature
— CHIPMAN, T., LIEBICH, T., WEISE, M. (2012): mvdXML; http://www.buildingsmart-
tech.org/downloads/accompanying-documents/formats/mvdxmi-
documentation/mvdXML V1-0.pdf
« Examples
— https://github.com/BuildingSMART/mvdXML/tree/master/mvdXML1.1/xml

 Web resources
— mvdXML: https://github.com/BuildingSMART/mvdXML
— MVD Overview: http://www.buildingsmart-tech.org/specifications/mvd-
overview/mvd-overview-summary
* Free software

— ifcDoc: http://www.buildingsmart-tech.org/specifications/specification-tools/ifcdoc-
tool/ifcdoc-beta-summary

— ReqCap: http://85.10.201.48:4570/ (STREAMER internally)
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GIS-STANDARDS

TARGET GROUP: UNIVERSITY STUDENTS
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European research on energy-efficient healthcare districts
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GIS-Standards

» CityGML with Application Domain Extensions (ADES)
« INSPIRE
 OpenStreetMap — OSM
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CityGML

» Actual version CityGML 2.0

« XML based

* 14 modules (e.g. CityGML_Core and Building)

« 119 XML elements + GML geometry + xAL address scheme
» Level of Detail Concept (5 Levels of Detail)

* Predefined attribute sets

* Inherent extension mechanisms
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CityGML 2.0 Modules
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Application Domain Extensions (ADE)
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CityGML 2.0 Levels of Detail (LoD)

Horizontal surface Prismatic block Generalized Detailed Interior model
model exterior shell exterior shell
\

CityGML LoD 0 CityGML LoD 1 CityGML LoD 2 CityGML LoD 3 CityGML LoD 4

Modeling of real world objects in different geometric and semantic detailing
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CityGML — Building Structure

 Building
— Boundary Surfaces (exterior)

— Rooms
Boundary Surfaces (interior)
Building Installations (interior)

— Building Parts
— Building Installations (exterior)”

er Shell Room

boundedBy boundedBy

Building

boundedBy interiorRoom

s

WallSurface RoofSurface InteriorWallSurface FloorSurface
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CityGML Boundary Surfaces of Building and Room

Assignment

(Relation between Building
and Room)

Assignment

(Relation between Building
and Boundard Surfaces)

Opening
(Relation between WallSurface
and Window)
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Geometry in CityGML (Building module)

 Building / BuildingPart
— Explicit line-, surface- or solid geometry
— Relation (boundedBy) to Boundary Surfaces
— Multiple usage of geometry objects (xlink)
« Rooms
— EXxplicit surface- or solid geometry
— Relation (boundedBYy) to Boundary Surfaces
— Multiple usage of geometry objects (xlink)
 Building Installations
— Explicit line-, surface- or solid geometry
— Usage of prototypes (ImplicitGeometry)
— Relation (boundedBy) to Boundary Surfaces
— Multiple usage of geometry objects (xlink)
» Boundary Surfaces with optional Openings
— Surface geometry

Building Solid
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Properties in CityGML (Building)

 Attributes inherited from GML
— name, description, boundedBYy, etc.;
« Common attributes of all CityGML objects

— creationDate, terminationDate, relativeToTerrain, relativeToWater,
externalReference, generalizesTo;

« Specific Building attributes

— class, function, usage, yearOfConstruction, yearOfDemolition, roofType,
measuredHight, storeysAboveGround, storeysBelowGround,
storeyHeightsAboveGround, storeyHeightsBelowGround, address.

STREAMER Deliverable D8.5




Georeferencing in CityGML

« Usage of global coordinate reference systems

» Specification of the used reference systems for position and height
— srsName (e.g. EPSG-Code)
» Geographic (latitude/longitude) or projected (Cartesian) coordinates
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CityGML Examples

~

S SO

Karlsruhe LOD 1*

* Courtesy of the city of Karlsruhe

GeoRes LOD 4 KITLOD 4
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CityGML - Example

Vegetation Module

WaterBody Module
CityFurniture Module
Relief Module

Transportation Module
Building Module
Bridge Module

Tunnel Module
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CityGML — Extension mechanisms

Usage of application specific Codelists

Generic Attributes can extend the properties on any CityGML feature type
— String, Int, Double, Date, Uri, Measure, Set

Feature Type “GenericCityObject”

Application Domain Extensions (ADE)

— Extension is specified by an own XML-schema

— Definition of new properties for existing CityGML feature types
— Definition of new feature types, optionally derived from existing ones
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CityGML Energy ADE

» Specific CityGML extension to support energy demand estimations and
simulations of buildings
 Integration of new feature types and properties modeling energy relevant
aspects of buildings
— Building physics
— Material
— Energy system
— Building occupants behaviour
— Time series and schedules
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CityGML Energy ADE S

«featureType»

CityGML_Core::_CityObject  [<d————————————

B . I d . | l .
_Site | |
featureType»
«featureType» +boundedBy e . «featureType»
Building::_AbstractBuilding Building::_BoundarySUIface {opening Building::_Opening
0.7 0.7 0.2+
o 0.1 A 0.*
0.1
+installedOn
«ADE» > +relates
EnergyConversiol
«featureType»
«ADEElement» _SolarEnergySyste
_AbstractBuilding «ADE».
+ collectorSurface :Area
+ atticType :ConditioningType [0..1] + panelAzimuth :Angle
+ averageStoreyHeight :Length [0..1] + panelinclination :Angl:
+ ilingHeigh :Length [0..1]
+ basementType :ConditioningType [0..1]
+ buildingType :BuildingType [0..1]
+ constructionStyle :CharacterString [0..1] +equippedWith 0.
+ eavesHeight :Length [0..1] "
+ energyPerformanceCertification :URI [0..1] «ADEElement»
+ grossVolume :Volume [0..1] —BoundarySurface
+ landmarked :Boolean [0..1] 0.1
+ referenceGeoCoordinates :GM_Point [0..1]
+ referenceHeatedFloorArea :Area [0..1]
+ refurbishmentClass :CharacterString [0..1]
+ ridgeHeight :Length [0..1]
+ yearOfRefurbishment :Year [0..1]
«ADEElement»
1 _Opening
+ indoorShading :ShadingType [0..1]
+thermalZones |, 0. + openableRatio :Scale [0..1]
+ outdoorShading :ShadingType [0..1]
«featureType»
ThermalZone
+ additionalThermalBridgeUValue :Measure [0..1]
+ cooledFloorArea :Area [0..1]
+ effectiveThermalCapacity :Measure [0..1] +adjhcentTo
+ heatedFloorArea :Area [0..1] 4
+ indirectlyHeatedAreaRatio :Scale [0..1] 0.1
+ infiltrationRate :Measure [0..1]
+partof{) 0.*
+boundedBy|/ 1.* 1 1
«featureType» “f’ea""”we”
ThermalBoundarySurface SurfaceComponent
+ azimuth :Angle [0..1] e e el I
+ indli “Angle [0..1] +comespondsTo  Simboe Boscne
+ type :ThermalBoundarySurfaceTypeType 0% +composedOf: 1SSUNEXposec :2oniRgly
o
1 1.*
«Enumeration»
" Ther SurfaceTypeType
«Enumeration» «codeListy T
ConditioningType BuildingType ShadingType Outerwall
Conditioned N m?sgi"'fﬁ;:i + maximumCoverRatio :Scale FlatRoof
Unconditioned > op V! + name :CharacterStiing PitchedRoof
None owHouse + transmittance :Transmittance CellarCeiling
+ SingleFamilyHouse i
TopCeiling
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class Material /

CityGML Energy ADE nemmse ]
Material

CityGML_Core::_CityObject

> <

«AI?E»

«ADEElement»
_CityObject

+constructionOrientation

+construction\\[/ 0..*

0.*

«featureType»
Construction

«featureType»
ConstructionOrientati

+baseCi

+ E [0..
+ orientation :Booleal 1| + reflectance :Reflectance [0..
+ transmittance :Transmittance

+

uValue :Measure [0..1]

0.*
+layer\|/ {ordered}

«featureType» «featureType:
LayerC +layerComponent Layer
+ areaFraction :Scale [0..1] = 1.
+ thickness :Length [0..1]
+material \|/1
«featureType»
AbstractMaterial
+ referenceURI :URI [(
«featureType»
eatureType» Gt
«featureType» OpaqueMaterial
Gas. - + hemisphericalEmittance :Emittance [0..1]
+ conductivity :Measure [( + i i [
+ isVentilated :Boolean [0..1] + density :Measure [0..1] . T p T -
+ value :Measure [0..1] + permeance :Measure [( . 5 i S [0..1]
+ thickness :Length + porosity :Scale [0..1] . q "[
+ specificHeat :Measure + i il B T
+ numberOfPanes :Integer [0..1]
«dataType» «dataType» «dataType»
Reflectance Absorptance Emittance
+ percentage :Decimal + percentage :Decimal + percentage :Decimal
+ surface :SurfaceSide + surface :SurfaceSide + surface :SurfaceSide
+ + wavelengthRange :WavelengthRan + wavelengthRange :WavelengthRan
«dataType» «Enumeration»
«dataType» 4
Transmitia ShadingType Wav Is] geType surfacesit
I + maximumCoverRatio :S Solar
I percentapelEDecimal + name :CharacterSting IR (=L
L + transmittance :Transmi Visible QUEEE
Total
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CityGML Energy ADE Energ

y system

class EnergySystem

+generalizesTo 0..*\ /

«ADEElement»
_CityObject

referenceGeoCoordinates :GM_Point [0..1]
referenceHeatedFloorArea :Area [0..1]
refurbishmentClass :CharacterString [0..1]

+energyDemands!

+energyDistribution

+energySupply

+produced

+producedBy’

+helor\gs 0.1

A\

+ene +gtorageSystem

1.*

+coverage

+coveredBy

+consumes|

1

0.7}

ridgeHeight :Length [0..1]
yearofRefurbishment :Year [0..1]

«featureType»
N «codeListy CityGML_Core::_CityObject}<
«codeListy N -
i «ADE»
Eratse EnergyCarrierType
+ ChilledAir
+ Cooking
+ DomesticHotWater M gml:euwmer
+ ElecticalAppliances N Eloeactlil:ity
+ Lighting :
+ OtherOrCombination M :‘;TL?"'
i+ SpaceCaolipg + HotWater
+ SpaceHeating + NaturalGad
+ Ventilation e ——
+ Steam
+ WoodChips
+ WoodPellets
«codeListy
HeatSourceType PR
P —— DistributionType
+ Aquifer —
+  ExhaustAir ¢ Bk
+ HorizontalGroundCollector © (Bl
N vonmle "’ZCO”"r = +  GroupOfBuildings
erticalGroundCollector T o
+ Staircase
+ Storey
_site
«eatureType»
Building::_s . +installedin
0.1
0.*
«eatureType»
Building::_BoundarySurface
«ADE»
+boundedgy
0.
+installedon/|\ 0.x
«ADEElement»
_AbstractBuilding CADE»
5
+ atticType :ConditioningType [0..1]
+ averageStoreyHeight :Length [0..1]
+ basementCeilingHeightAboveGroundSurface :Length [0..1]
+ basementType :ConditioningType [0..1] ADeEin
+  buildingType :BuildingType [0..1] BoundarySurfadl
+ constructionStyle :CharacterStiing [0..1] -
+ eavesHeight :Length [0..1]
+ energyPerformanceCertification :URI [0..1]
+ grossVolume :Volume [0..1]
+ landmarked :Boolean [0..1] 0.1
+
+
+
+
+

+endUseUnit/|\ 0..*

1 +coverage

o |

«codeList»
EndUseUnitType

Convector
FanCoil
RadiantCeiling
RadiantFloor
Radiator

b

«codeListy
MediumType

+ Air
+ Steam
+  Water
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class Occupancy /
[l «ADEElement»
It n e r _AbstractBuilding
_Site + atticType :ConditioningType [0..1]
+ averageStoreyHeight :Length [0..1]
«featureType» + g el 0.4l :Length [0..1]
= Building::_AbstractBuilding <}F—— 1gTeIghiALe Ay B
«ADE» + basementType :ConditioningType [0..1]
+ buildingType :BuildingType [0..1]
+ constructionStyle :CharacterString [0..1]
+ eavesHeight :Length [0..1]
+ energyPerformanceCertification :URI [0..1]
+ grossvVolume :Volume [0..1]
+ landmarked :Boolean [0..1]
+generalizesTo 0..* + referenceGeoCoordinates :GM_Point [0..1]
+ referenceHeatedFloorArea :Area [0..1]
_ «featureType» + refurbishmentClass :CharacterString [0..1]
CityGML_Core::_CityObject + ridgeHeight :Length [0..1]
+ yearOfRefurbishment :Year [0..1]
1 1
< d
0.*
+thermalZones|/ 0. +usageZones
0.
[ eaurTypen <ol
«featureType» ThermalZone 9
BuildingUnit +relates| + coolingSchedule :_Schedule [0..1]
p + heatingSchedule :_Schedule [0..1]
+ numberOfRooms :InegCigiE] + usagezoneClass :BuildingClass
+ ownerName :CharacterString [0..1] & IERAEE SN
ipT Hel ipT oL ’
: i '/{?eea [0.1] [T 101 + usedFloorNumbers :Integer [0..¥]
: b o 7| + ventilationSchedule :_Schedule [0..1]
0.1 0.1 0.1 0.1
0.*
+occupiedBy)\ +occupiedBy\[/0..* +has 0.* +has, [, 0..%
«featureType» «featureType»
Occupancy Facilities
+ intemGains :HeatExchangeType [0..1] + operationSchedules :_Schedule [0..1]
+ numberOfOccupants :Integer [0..1]
+ occupancyRate :_Schedule [0..1]
+ occupantType :OccupantType [0..1]
1
+consiststOf 0.
«eatureTypen g «featureType»
Household bl ElectricalAppliances
+ residenceType :ResidenceType [0..1] N :“megg:‘h :'r"‘_fr?‘e'[or“;] ’ + electricalPower :Measure [0..1]
+ type :HouseholdType [0..1] umbe ower :intea iU + heatLosses :HeatExchangeType [0..1]
+ numberOfWashBasin :Integer [0..1] + name :CharacterString
+ waterStorageVolume :Volume [0..1f .
«codelList»
OwnershipType
«codeList» «codelTey «codeList»
+ Corporation -
D eas— ResidenceType OccupantType HouseholdType
+ NonOccypantPljvaleOwner + MainResidence + OthersOrCombination + LoneAdult
+ NonProfitOrganisation + SecondaryResidence + Patients +  MultiFamily
+ OccupantPrivateOwner + Vacant + Residents + OneFamily
+ OtherOrCombination + Students + PensionerCouple
+ PropertyManagementCompany + Visitors + UnrelatedAdults
P~ + Vacant
+ WorkerCouple :CharacterString
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class ‘I’lmeSeriesAndSchedule/

CityGML Energy ADE

_Schedule
[ . d hedul
[
«dataType»
ScheduleLoDO «dataType»
+ averageValue :Measure ScheduleLoD2
«dataType»
ScheduleLoD1 «dataType»
+ dailyUsageEndingTime :TM_ClockTime SeliimElein:
+ dailyUsageStartingTime :TM_ClockTime + timeDependingValues :_TimeSeries
+ idlevalue :Measure
+ usageDaysPerYear :Decimal
+ usageValue :Measure
+dailySchedule 1.% «codelllg
DayType
«dataType»
DailySchedule + CustomDayl
+ CustomDay2
+ dayType :DayType + Holiday
+ schedule :_TimeSeries + Monday
+ OtherDay
+ Saturday
+ SummerDesignDay
+ Sunday
+ Thursday
+ Tuesday
+ Wednesday
+ WeekDay
«dataType» > W
TimeSeries + WinterDesignDay
+ id :CharacterString
+ temporalExtent :TM_Period
+ variableProperties :TimeValuesProperties [0..1]
«dataType»
RegularTimeSeries «dataType»

3 IrregularTimeSeries
+ timelnterval :TM_lIntervalLength g

+ values :Decimal [0..*] {ordered}

«codeList»
InterpolationType

AveragelnPrecedinginterval
AveragelnSucceedinglnterval
ConstantinPrecedinglinterval
«dataType» ConstantinSucceedingInterval
TimeValuesProperties +contains\|/0..* e —
- Discontinuous
acquisitionMethod :CharacterString [0..1] «dataType» InsantaneousTotal
interpolationType :InterpolationType [0..1] MeasurementPoint

MaximumInPrecedingInterval
MaximumInSucceedinginterval
MinimuminPrecedinginterval
MinimumIinSucceedinginterval
PrecedingTotal
SucceedingTotal

qualityDescription :CharacterString
source :CharacterString

uom :UnitOfMeasure [0..1]
variableLabel :CharacterString [0..1]

+ time :TM_Position
+ value :Decimal

+ b+ o+ o+t

B T e S
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An

Further information

» Literature
— CityGML specification: OpenGIS®City Geography Markup Language (CityGML)
Encoding Standard, Version 2.0.0, OGC 08-007r2.
https://portal.opengeospatial.org/files/?artifact_id=47842
« Examples
— http://www.citygml.org/index.php?id=1539
— http://www.iai.kit.edu/www-extern/index.php?id=1135&L=0
* Web resources
— OGC CityGML site: http://lwww.opengeospatial.org/standards/citygml
— CityGML Homepage: www.citygml.org/
— CityGML Wiki: http://www.citygmlwiki.org/index.php/Main_Page
* Free software
— FZKViewer: http://www.iai.kit.edu/www-extern/index.php?id=2315&1 =1

— tridicon CityDiscoverer Light: http://www.tridicon.de/dowload/tridicon-
citydiscoverer/?L=1

— 3D City Database: https://github.com/3dcitydb
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Infrastructure for Spatial Information in the European
Community - INSPIRE

« Aims at "establishing an infrastructure for spatial information in Europe to
support Community environmental policies, and policies or activities which
may have an impact on the environment".
— Metadata
— Internet based services

— Europe wide standardized semantic data formats, based on
ISO 191xx / GML 3.2

« Based on the European Directive 2007/2/EC
« Transferred into national legislation in all member states

« Spatial Data Sets are affected by INSPIRE if:
— available in electronic format,
— held by or on behalf of a public authority,
— falling within the scope of its public tasks,
— relate to one or more of the themes listed in Annex I, 1l or lll.
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o

Spatial Date Themes

34 themes with relevance for environmental applications, divided into 3
blocks ("Annex | — Annex IlI")

* Coordinate reference systems ¢ Elevation * Statistical units

* Geographical grid systems * Land cover * Buildings

* Geographical names * Orthoimagery * Soil

* Administrative units * Geology * Land use

* Addresses * Human health and safety

* Cadastral parcels » Utility and governmental services

* Transport networks * Environmental monitoring Facilities

* Hydrography * Production and industrial facilities

* Protected sites e Agricultural and aquaculture facilities

* Population distribution and demography

* Area management / restriction / regulation zones &
reporting units

* Natural risk zones

* Atmospheric conditions

* Meteorological geographical features

* Oceanographic geographical features

* Searegions

* Bio-geographical regions

* Habitats and biotopes

* Species distribution

* Energy Resources

* Mineral Resources
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Example: INSPIRE Building

Constructions above and/or underground which are intended or used for the
shelter of humans, animals, things, the production of economic goods or the
delivery of services and that refer to any structure permanently constructed or
erected on its site
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INSPIRE Building — Structure

o

«applicationSchema»
Buildings2D

Mandatory for all Member States

«applicationScheman»
BuildingsBase

- —=> <<----—-—-- I

|

/r\ |

| |

| |

| |
«applicationSchema» «applicationSchema»

BuildingsExtendedBase Buildings3D

A\

A\

«applicationSchemay
BuildingsExtended2D

Optional

«applicationSchema»
BuildingsExtended3D
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INSPIRE Building — Core Profile

« Semantic structure of a building
— One Building object, optionally sub-divided into BuildingParts

 Geometry
— BuildingCore2D: Multiple 2D or 2.5D geometries
— BuildingCore3D: 3D-Geometry in alternatively 4 different LODs according to
CityGML specification
 Attribute data
— Classification of status, nature and current use
— Important dates of the building's life cycle
— Elevation of the building
— Building height
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INSPIRE Building Core 3D — Examples

D &

LOD 1 LOD 2

T

LOD 3 LOD 4
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An

INSPIRE Building — Extended Profile

« Semantic structure of a building
— BuildingExtended2D: Identical with BuildingCore2D

— BuildingExtended3D: Building object with optional semantic structure according to
CityGML (BuildingPart, RoofSurface, WallSurface, Installation, Room)

« Geometry
— ldentical with BuildingCore2D / BuildingCore3D

« Attribute data
— Connection to public infrastructure
— Energy performance data
— Material data
— Cadastral information
— Storey structure, door and window area
— Real estate information
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INSPIRE Building Extended3D — Examples
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Further information

* Literature

— EU (2007): Directive 2007/2/EC of the European Parliament and of the Council of
14 March 2007 establishing an Infrastructure for Spatial Information in the
European Community (INSPIRE), 2007.

— INSPIRE Building (2013): D2.8.11l.2 Data Specification on Buildings — Technical

Guidelines
http://inspire.jrc.ec.europa.eu/documents/Data Specifications/INSPIRE DataSpecif

ication BU v3.0.pdf

« Examples
— Examples for the INSPIRE Building model are not yet available

* Web resources
— INSPIRE Homepage: http://inspire.ec.europa.eu/index.cfm

* Free software
— Free software supporting the INSPIRE Building model is not yet available
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OpensStreetMap — OSM

» World-wide, collaborative project to create a free, editable digital map
« Main thematic areas:

— Traffic networks (streets, cycle ways, railways) and corresponding infrastructure

facilities;

— Information about public transportation;

— Electricity network and facilities;

— Buildings;

— Leisure and sports facilities;

— Health and security facilities;

— Natural geo objects like lakes, rivers or rocks;

— Land use data;

— Administrative boundaries.
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OSM — Elements, Attributes

« XML based file format (no official XSD schema exists)

« Core data elements
— node
« Defining a singe point in geographic coordinates (latitude / longitude)
— way
» Used to model open or closed polygons, defining linear features and area boundaries

— relations

» Used to model logical or geographical relationships between objects, or to define multi-
polygons

— tags
» Consists of key-value pairs to describe specific features
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OSM - Example

Feature data

OSM data of the healthcare district ,Pitié Salpétriere®, Paris
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Further information

« Examples
— http://openlayers.org/en/v3.2.1/examples/
* Web resources
— https://www.openstreetmap.org/
— http://wiki.openstreetmap.org/wiki/Main_Page

* Free software
— http://wiki.openstreetmap.org/wiki/Software
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Web Services

« OGC* Web Map Service — WMS
« OGC* Web Feature Service — WFS
* buildingSmart BIM Server Information Exchange - BIMsie

* OGC — Open Geospatial Consortium
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o

OGC Web Map Service — WMS

» Supports the visualization of geospatial information

« Standardized interface for requesting geo-referenced map images (e.g. in
GeoTIFF, PNG or JPG format) from geospatial databases

« WMS request defines one or more layers to be delivered in a certain area of
interest
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WMS — Example

N

File Edit View Display Mavigation Query Analysis Bdras Window 7

IfcExplorer x64 V 4.1 - [Impo

[E1:]
min

BB e P ]

oo oo LoD oo
[ 1 E 4

oo
mai

Dk Bdou @1 e @ bil|mr|slalomds

Browser Toolbar

=N .~ | coreCityModel

: CityGML Building [1]

= OGC MapService [1]

/- http://gismaatwerk kad...

* IImpolt-vUB-tlans.gml -CITYGML_2_0

Element Toolbar
Elemerts | Layers

E <% 0GC A
: <& [l OGC MapService
[= <% bldg
- <% (G| bldg:Building
- E‘ bldg:GroundSurface
o R bldg:RoofSurface A

‘Web Service List Toolbar
Search ...
Show Web Map Tile Services Y]
Type Server Title Time ~
BoreholeML
XPlanGML
KIT-Demo
< >
Ready

3D View

KIT

Karlzruhe Institute of Technolegy

&

Selected Layer:
Tile Matrix Set:
Zoom Level:
Selected Style:

Qutput Format:

Row/Column Index:

Information:

Bounding Box ...

Map Tile Request
kadastralekaart
EP5G: 28992 W
EPSG:28992:12 vl [
v
image/png v
2125-2128 2213-2216
Tile Matrix Set: EP5G:28992 ~
urn:ogc:deficrs:EPSG:: 28992
Tile Matrix: EPSG:28992:12
4096 x 4096 Tiles
Tile Size: 256 x 256 Pixel
Denominator: 3000
WGS84 Bounding Box: -1.65729160235431
48.0405018704265
11.2902578747914
55.91364157483588
Scene Bounding Box: 190635, 543305
445704.060152
191134.524834
446214.1892492
v
Clear Scene BB Save File ... Abbrechen

The building model (Rijnstate Hospital, Arnhem) is loaded from local disk, while the
map (12 tiles) is added via WMS from a Dutch map server for cadastral data.
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o

OGC Web Feature Service — WFS

« Enables access to geospatial vector data
» Supports GML-based, standardized data formats like CityGML
» Clients can retrieve features from the data store based upon user defined
filter conditions on spatial or attributive feature properties
« Supports a standardized delivery of the Capabilities:
— supported feature types,
— supported coordinate reference systems,
— querying functionality
— To be added...
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WES - Example

& IfcExplorer x64 V 4.1 - [Data frors Mini Saminn foktiamn £-r0 PR P anie P o
. - ; ; = ® Web Feature Service Request = h
File Edit View Display Mavigation Query Analysis Ext
ae E e o | wo Featureoptions
Add | Features Infermation | ]
l_ appl:Railway Info
|7 appl:Read Info
l_ appl:Square Info
nknown GML Class [1] — appl:Track Info hd
=l I ax Features: Stait Index Request Type post | Result Tppe: | i v
7 Road-02 HLink Depth: w | Output Farmat: test/xml: subype=gml#3.1.1 v [0 OpenasTes
/¥ Road-03 Coordinate System: | epsq 7415 | Service Yersior: 200 v
Vs Road-04
Ve Road-05 Filteraptions
& [ReaREs BBOX Filter EBounding Box Scene Selection
Ve Read-07
yd Road-08 Spatial Filter: vl | add
Ve Road-09
Comparison Filter. v
Ve Road-10 Add
K N Select | D | Property Name Operator Value | Feature |"
l_ 1 gmkname PropertylsEqualTe  CLAVEL All... |w
Element Toolbar l_ 2 gml:boundedBy BBOX epsg:4979, 11.2343.800, 11.26 |All ... v | w
Elements | | ayers
= Delete Highlighted Fows Delete Al Filter Bowes Save Query =ML..
= <& bldg ~
<+ [G&) bldg:Building =
& @ bldg:GroundSurface SO = s

& E bldg:RoofSurface T

< [ & bldg:WallSurface "
Web Service List Toolbar "
Search ...
Show All Web Services =
Type Server Title "

WFS  ¥planGML-Hamburg-2.0.0
LU STREAMER DEEGREE Server
WMS  addressen Hamburg

WMS holland

< >

Ready

The building model (Rijnstate Hospital, Arnhem) is loaded from local disk, while
the roads are added via WFS from the STREAMER DEGREE Server
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buildingSmart BIM Server Information Exchange - BIMsie

« Standard API for BIM WebServices

* Current Version 1.0

 Interaction between BIM services

» Protocol independent (currently documented for JSON and SOAP)

 Based on further web standards for:
— Authentication
— Encryption
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BIMsie - Structure

* APl is spit into six modules:
— Servicelnterface (36 methods)
— NotificicationInterface (12 methods)
— RemoteServicelnterface (4 methods)
— Authinterface (7 modules)
— LowLevelinterface (60 methods)
— NotificationRegistrylnterface (27 methods)

* Module for “Issue Management” is planed, based on BCF 2.0

STREAMER Deliverable D8.5




BIMsie — Example

A IfcExplorer 64 V 4.3 - [Data from BIM Service (Architecture)]

@ File Edit View Display Navigation Query Model Transformations

Analysis Certification Extras

‘Window

2

=]
BEES

E-dBRe T |4

HrEeen @z @ade @ Ee|mr %]

ZOHRHEHEHS BATPNATANENNY

BTG * [PATB27D o - FE2% VienDefriion [ evelddOrView, QuanttyT akeQiAdd0rView]Option [Filer: VisblsElements; SpaceCantainment. On]
0 View |
Haustechnik-Demo-Gebae.
[ Dachgeschoss
(%] Obergeschoss
(] Erdgeschoss BlMsie Query (]
[ Kellergeschoss St
HeiuslElement [3] Server. itps /5,35, 248,163 8081
User andreas. geiger@kiedu
Password o .
Prgjects
Name I Description \.]
A v Query BIMSie Revision Summary
“ MEP Type Count
E FZK-Haus = IFC Entities
' Architecture IfeBeam 17
- MEP FeBuilding 1
Structure iﬁc[B}uildmgStmEy ﬁ
= IABI Test ol <Door
-~ Sample IfcOpeningElement 60
Tekla IfeProject 1
FeRailing 8
FeSite 1
Transter Feslab 5
Upload IfcSpace il
Element Toobar oot B
Elements TreVirtualElement 3
EE3C IfcWallStandardCase ES
<& W] HfcBeam TFeWindow 3%
<Building E IFC Relations
<& [ HeBuildingStorey IfeRelAggregates 7
<& [l HeDoor IfeRelAssociatesClassification 1
<= || fcOpeningElement IfcRelAssociatesMaterial 79
o [ cProject IfcRelConnectsPathElements 53
<= | IfcRailing FfeRelContainedinSpatialStruc 4
<& [ IfcSite IfcRelDefinesByProperties 260
<& |8 lfcSlab|BaseSlab)] IfeRelDefinesBy Type 2
<& g fcSlablFloor] IfcRelFillsElement 57
<= | IfcSlablRoof] IfeRelSpaceBoundary 201
< [ tfcSpace IfcRelVoidsElement 60 -
<& [l TfcStair
0K
= 2] FeVirtuaElement o ]
WallStandardCase
<& || HeWindow
NUM

Ready

Data downloaded from a BIMserver using the BIMsie interface
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Further information

* Web resources
— BIMSie - https://github.com/BuildingSMART/BIMSie
— BIMSie-API - https://buildingsmart.github.io/BIMSie/
* Free software
— BIMserver - http://bimserver.org/
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https://buildingsmart.github.io/BIMSie/
http://bimserver.org/
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Building Information Modelling

CityGML

IFC

- 2DGIS

*AEC — Architecture, Engineering, Construction *GIS — Geospatial Information Systems
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Comparison of different models

Application area

Modelling range

Model size

Geometry type

Building elements
Building volume
Georeference

Storeys
Physical materials

Level of Detail

One / few building(s)
653 Entities

Parametric and
(restricted) explicit

Volumetric and (restr.)
surface based

Only indirectly

Local coord. + global
reference (lat/lon)

Yes
Yes

Only implicit
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Energy performance

Some buildings

301 Elements

Explicit

Surface based

Directly

Local coord. + global
reference (lat/lon)

Yes
Yes

No

?.,a

Many buildings
119 Features+GML

Explicit
Surface based

Directly

Global coordinates

No
No

5 Levels of Detail




Part 3
RELATED EU RESEARCH PROJECTS ON BIM AND GIS

TARGET GROUP: HOSPITAL COMMUNITIES
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An

BIM FOR ENERGY-EFFICIENT NEIGHBOURHOODS

* Overall research goal

Facilitating the development of energy-efficient neighbourhoods
based on Collective Self-Organised (CSO) housing approach
supported by an e-Marketplace platform for Small & Medium-size Enterprises (SMES)
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BIM FOR ENERGY-EFFICIENT NEIGHBOURHOODS

« Key achievement

Collective
home owners

BIM enabled
e-Marketplace
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An

BIM FOR LOW-DISTURBANCE URBAN PROJECTS

* Overall research goal

Development of construction
management methods and ICT tools
for low-disturbance construction,
refurbishment and maintenance of
bridges in the cities.
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BIM FOR LOW-DISTURBANCE URBAN PROJECTS

» Key achievement ‘

ﬂls Multi-actor &

multi-criteria decision-
support tool
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BIM FOR SELF-INSTRUCTION & SELF-INSPECTION

o l N C l -r' l_ R INTUITIVE
Overall research goal i 1 1 C | st nseecnon

Development of intuitive and cost-effective BIM-based
Augmented Reality for self-instruction and self-inspection
at real time during the construction process
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BIM FOR SELF-INSTRUCTION & SELF-INSPECTION

B 3D laser & ' |

thermal scan

« Key achievement

BIM-enabled
software solutions
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BIM FOR 3D TIME-DYNAMIC CULTURAL HERITAGE

* Overall research goal I N C E PT I o N

Inclusive Cultural Heritage in Europe
through 3D semantic modelling

Development of BIM-based methods and instruments for
time-dynamic 3D reconstruction of cultural heritage for
building engineers, scholars, tourists and governments
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o

Software and AR tool for condition
assessment and maintenance
planning of cultural heritage
buildings —

taking into account the values of
cultural and RE assets, and the
changes in technical condition over a
long history

BIM FOR 3D TIME-DYNAMIC CULTURAL HERITAGE

« Key achievement
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Part 4

STREAMER APPLICATIONS FOR HOSPITAL

(RE)DESIGNING
TARGET GROUP: HOSPITAL COMMUNITIES
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EVIDENCE-BASED DESIGN

TARGET GROUP: HOSPITAL COMMUNITIES
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Evidence-based medicine is the conscientious, explicit and
judicious use of current best evidence in making decisions
about the care of individual patients (Sackett, 1996)

Evidence-based design is the process of basing decisions
about the built environment on credible research to achieve

the best possible outcomes.

The goal is to “achieve the best possible outcomes for
patients, families and staff while improving utilization of

resources”
(The Center for Health Design, 2008).
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Evidence Based .....

« architects

often rely too heavily on their own
limited knowledge regarding a
particular  design 'they
are often blind to, or unaware of,
the wealth of knowledge contained
In the literature or the
expertise of colleagues in the field.
This is due in part to ego and
autonomy, but also to the lack of

any effective system for sharing Siime

. . . . Pe,e’ wz Care
and distributing this knowledge. "
p-231 Pronovost (2010)
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Proven Healing Environment Outcomes & Top Research Priorities™:

increased perception of quality of care;

higher customer (patient, staff or visitor) satisfaction*;
faster patient recovery;

less medicine intake;

fewer medical errors*;

lower infection rates*;

desired behaviour (e.g. fewer falls*, less aggression);
enhanced operational efficiency and productivity*;
personnel retention;

patient safety

patient waiting*

* Top priority areas defined by Centre for Health Design. According to Blair et all, 2011 an investment in EBD of 8% on top of the
normal construction budget, has a return on investments within 3 years, due to significant improvements in above mentioned

outcomes (Fable Hospital 2.0).

STREAMER Deliverable D8.5 110



Research Design

Client & Designer
Goals

L3

Report the Findings

L3

Gather & Analyze
Data

L3

Develop Appropriate
Measures

STREAMER Deliverable D8.5

=

-

Key Design Issues

~
-

Develop Design
Hypotheses

Researchable
Questions

t

Search the Literature &
Other Sources

t

Interpret the Design
Implications

t

Produce Design
Concepts




Client Priority I Secondary Primary
Area Identified
Research Research

‘IIIIIIIIIIIIIIIIIIII-IIIIIIIIIIII-
| |
| |
| |
Design Associative Causal
Hypothesis Findings Findings

“Sufficient”
Evidence

or Need/ Desire
For Discovery

Design Concepts

Research Design H Compile Outcome Data & Analyze

Building Design M Building Outcomes

© Ray Pentecost & Clark Nexsen, 4 February 2008
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e

Identify the client’s goals

Note most important and facility-related
global and project-based goals

Identify firm’s goals

Understand firm’s strategic, project, and
evidence-based design objectives

Identify the top 1-3 key design issues

Narrow the possible choices;
work on high impact decisions

Convert design issues to
research questions

Reframe statement of design issues
to become research topics

* Benchmark examples
* Literature sources
* Firm’s studies & data

Gather information

Infinite possibilities must be narrowed,;
limited perspectives must be expanded

Ol 0| B~ WO DN| P

Critical interpretation of the evidence

No direct answers; requires open-
minded creativity, balance and critical
thinking

Create evidence-based design concepts

Based on creative interpretation
of the implications of research findings

Develop hypotheses

Predict the expected results from
implementation of your design

Select measures

Determine if your hypotheses are
supported or not (never claim proof)
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An

Design Approach
4 Cost com m1|:|:|:|-:||
oo -
« From ideas & sketches to building el B
blocks (concept design) y
H6%,

Cai Ir":urrvaldl

* Form building blocks into departmental
layouts/floor plans

* From floor plans to detailed designs

Detallad
Dazign

KEED

Adding detail and information as the
design progresses

Iterative process, capturing & storing
information (enriching)
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BIM approach (top down & bottom up)

Lifecyc|e Program | Design | Plan Build | Operate | Exploit

Detall

Areas \ /

GIS
Buildings \ //
Systems \ /
Building parts \ / time
BIM /

Components \ /
Materials Y
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In an ideal world.....

This project delivers an open

(room level or functional level)

To aid designers in making a Design (at a certain stage)

And showing the Effect on KPI (energy)

To help create better design decisions, now and in future
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Interpretation so far...

« Common denominator is necessary
between BIM world & Hospital
designers (‘'LEGO’ blocks + semantic
labels)

* Link between design, use of design by
hospital (activities + equipment) and
energy performance is crucial

* |It’s about actual refurbishment
projects!

on

cleaning

N

Con-
nection

Con-
necti

* More logic and hierarchy between
important hospital KPIs to make
decision design-support tool of better
value to others (safety, costs,
satisfaction, flexibility)

SPACE properties
(volume,
temperature, etc.)

SURROUNDING

STREAMER Deliverable D8.5



DESIGN DECISION-SUPPORT SYSTEM

TARGET GROUP: HOSPITAL COMMUNITIES

N l h J {
= D a

! l

|
y ' 0 =
] . - { .
ﬁ ! ‘
— ‘
- | — — H, — i

Stlreameraﬂ

European research on energy-efficient healthcare districts
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Real estate information management

Real Estate + Information Management
' RE Cockpit
| Allocation
investments Survey iPad / tablet Web portal
BIM IFC / CAD Dashboard
GIS Reporting
Scenario / simulation Workflow
I Portfolio management pae ] Sl ] v
strategic
(O]
2 . 2
— c o
£ o o c @
= 5 8 = © E g =
. Asset management g = © S s S » 2 8
u = =i © Q
. sl 5 [ E 8 '8 |5 =& & &
tactical e - = e IS) £ & € 3 ©
[ o ()] o — = —
] c 2 o 2 = e 3 ol =
o 8 < a o5 > i o2 i -
w w w w w w w w w =
o o o o o o o a4 o

Property (& service) management
v []
operational RE Foundation
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What is the problem?

« Cost (short and long term)

« Energy consumption

» Disruption of the primary process
« Lack of overview and insight

« Making decisions: daily practice versus prospects (JITI = Just In Time
Information)

 All of the above?
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What is the purpose?

» Cost saving

« Resolving the lack of insight

« Ensure adequate understanding of the actual situation
« (Gaining time for analysis

« Gaining insight in the analysis results for making correct assessments and
decisions
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How to come to a solution?

« Reasoning based on the existing information systems
« Gradual transition towards new systems

« Making use of existing data

« Enriching the existing data

« Transforming these data into relevant information

« Ensuring the sustainability of data

« Retaining the support within your organisation

 Thus, data evolution instead of data revolution
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Software application to display Key Performance Indicators

il pe: RE Suite  H-L-D-000000-WGM-48250

Dashboard beheer

KPI's

Indicatoren

Id Omschrijving Start
1 Management dashboard <

J -
| 2 Afdelings dashboard -

L Klantevredenheid

\ -‘.':'<‘ % L
Duurzaamheid
I Beschikbaarheid Beeldkwaliteit Klanttevredenheid /

2
3 Beeldkwaliteit
5

| CAPS | NUM | V1.0.4837.37701
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Software application to display Key Performance Indicators

.
(e |

8 e Sute e o -
Paniuea Decision Suppert Ak ——\PANTURA
[ P p————— - Fd

Trace Length
Social Cost Benefit Number of Curves
Ontwikkeling afgelopen 5 jaar
a
8
7] Yogania rance Time nvestment Cost
6 mWOZ
. @ maxred

5 B Markiwaarde

I O Prijs-kwaliteit
4 i I | Netto huur gemiddeld
: | Streefhuur gemiddeld Construction Time

[ ]

8 2 S = o

o o (=] o o

~N ~N ~N ~N ~N

| CAPS | NUM | V1.0.4954.15644
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Integrating software applications for building and energy aﬂ
management

IT architectuur RE Suite

Client applicatie

RE Foundation

Kadaster, SAP, primaire systemen, SG, WIS

jon management
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Software application for analysis of the underlying data

«——\PANTURA

Configuration

Safely and disturbance Costs and Envionment Disturbance
Safety Costs hurbed buangs
10 10 10

g 3
i 2
2
E
§ Satety  :5,50
= Indicator name Safety of Residents

InScator value for 1 1

Indicator value for 10 "0 1

10 xticator formea Satetyol 1
Compare afematives Sataty ¥nticator forméa numencal G 00 9d butdngs

01 value 5,00 5t am

Scoring on ind»

or value 110 10 558

Compare vsuals W ator weght 1
Indicator name

Questionnaire

Wticator vatue for 1 1 ? e Explofation end year Expiloftation slart year Surfac

Incicator value for 10 10

. wndicator formda Workessafety
2002 tecicator formuta numerical 120003
It ator value 120 000 00
valve 11010 5,50
Stock MCA rancator weght 1
—
Consanic Indicator name :Disturbed buildings
tndicator value for 1 370
n aternatives Wndicator value for 10 330

teasicaton formua Disturbecbuidiogs
Indicatr formuda numencal 1607 48
Inicator value 160748

tncicator value 11010 540

Veticator weight 1
Indicats :

2= ¢ allesnafive 2 Rotlerdam Indicator name Samened roade
dicator vatue for 1 30

3 1 Case afternative 3 Rolterdam

Insicator value for 10 20

= n e e aton formea Jammedeoaas

\edicator fommda numencat 9 00

tecictor value 200
Indicator value 110 10 6,40

Ve ator weght 1

Indicator name Yotul contruction lime on site

Wndicator value for 1 200

Incicalor value for 10 SO

Indicator formmda mamericsl © 02
Pantura Decisioa Support | RE_Sute, Jnnovata | Andre | Editor
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Software appl

< - Onderhoudsplanning

Maintenance

Bestand Bewerken Voomaad Inventarisaties Inspecties

Voorraad

]

Objecten

Inventarisaties

]

Inveniarisaties muieren

]

Inspecties

Inspecties muteren

]

Analyses

Albouwscenario

Activiteiten verschuiven

Objectnummer Naam

i

« 437 DM3546 Lauwers/luts/leie - ]
v 438 DM3547 Morra B
v 439 DM3548 Hoekstriwarmoesstr

« 440 DM3550 Langenholterwg

W 441 DM3551 Berkumstriwesterveldst
442 DM3552 Hoogstri/meeuwenin

443 DM3553 Dorpssir

+ 444 DM3554 Berkumstr/berkumhof

[ n TN+

Analyses Configuratie Help

opties | Filter

Startjaar

Toon
Onderhoudsniv
Activiteiten

eau

2012
Kosten
Zonder voorwaarden

Volgens opgaaf

Eenmalig indexeren
Jaarlijks indexeren

Inclusief BTW

Incl. interne kosten

Toon activiteiten na

ication for long-term building maintenance

Inspeciieregels

Gebrek I 0C BGB VKV Advitet Hvh Com. Com. Stat Stat Eind Eind C Fonds Werk Bew. Plaals
NMV EEI EL S fact cycl jaar jaar  jaar jaar N soof code code
TVOLBMI OC orig orig o]

2R O O s

Toelichting |cudenng gevolg van bewonersgedrag Bedrag |1

Id Gebrek
12934 o 0 2 Vervangen linoleum 5 100

einde Expl. v

Object

DM5405.
DM5405.
DM5405.
DM5405.
DM5405.
DM5405.
DM5405.
DM5405.
DM5405.
DM5405.
DM5405.
DM5405.
DM5405.
nNMRANS

21.80
21.99
2310
2310
2310
2310
2330
23.40
23.40
2340
242
2492
24.94
2404

99.09
8223
01.00
01.00
01.00
01.00
99.09
99.09
99.09
99.09
00.03
82.19
2422
2497

Activiteit

Stelpost

2012

Vervolg systeem 1 laags (metaalcoating)

Portiekschildenwerk
Portiekschildenwerk
Portiekschildenwerk
Portiekschildenwerk
Stelpost

Stelpost

Stelpost

Stelpost

Plaatselijk houtrotherstel
Cleaning / inwassen
Vervolgsysteem 1 laags

Vernuninevsteem 1 laans

102469856

-

7310022

2013 2014 2015 2016 2017

T

i _F R+

6874284 6052626 5369710 5415895 4811560 6025502
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Software application energy labelling

re: RE Suite 1801000015 Delftechpark specimen 4

Bestand Bewerken Voomaad Projecten

Certificaten

Weinig besparingsmogelijkheden

Uw woning

VHE's
Projecten N
Opnamen
§ ;
fiots i N
Afmelden Energielabel woning

Afgegeven conform de Regeling energieprestatie gebouwen.
VHE nummer Straat Huisnumi

Veel besparingsmogelijkheden.

=

1801000022 Noordeinde 5 N
1801000039 Kerkstraat 2 5
1801000046 Hoofdstraat 10 5
1801000053 Stationstraat 5 F
1801000060 Stationstraat 112 5 (zie toslichiing in bijage)
Kis 3] B e

Labelklasse maakt vergelijking met woning(en) van het volgende type mogelijk.
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Software application for Life Cycle C

ost

Vastgoedsturing

Bestand Bewerken Voorraad Exploitatie Portefeuille Beleidsstructurering Voorraadbeleid

Voorraad

Exploitatie

I

Kengetallen

Portefeuille

I

Portefeuille analyse
Portefeuille MCA
Beleidsstructurering
Voorraad beleid

II

Beleidslabels
Maatregelen

Simulatie

“

Id Objectnummer Naam

523 DM3652
525 DM3665
526 DM3666
527 DM3669
528 DM3670
529 DM3672
530 DM3674
531 DM3676

529 NM2RT7

wn

Vve hanzeh:

Leeriooierstr
Torenmeeste
Hanzehuis d
Sterrenkroos
Houtwalstriw
De hoven, st
Sans souci

e |

Kasstroom

01
01.01
01.01.01
01.01.02
01.02
01.02.01
01.03
01.03.01
02
02.01
02.01.01
02.01.02
02.01.03
02.02
02.02.01
02.02.02
02.02.03
02.02.04
02.03
02.03.01
03

04

05
05.01
05.02
05.03
06
06.01

Omschrijving

Inkomsten
Huur
Contracthuur
Huurderving
Bijdragen
Bijdragen
Overige inkomsten
Verkoopopbrengsten
Uitgaven
Onderhoudsuitgaven
Planmatigonderhoud
Mutatieonderhoud
Kiachtenonderhoud
Overige exploitatieuitgaven
Administratie en beheer
Belastingen
Verzekeringen
Erfpachtcanon
Overige uitgaven
Overige uitgaven
Baten (overige)
Kosten (Overige)
Inkomsten o.b.v maatregelen
Huur
Bijdragen
Overige inkomsten
Uitgaven o.b.v. maatregelen
Onderhoudsuitgaven

.

Bedrag

23.400
3.250
3.350

-100
150
150

20.000
20.000
273

273
123
100

50

Simulatie Configuratie Help

2012
2014

2012

2015

2012

2012

2012

2012

2012

2012

2012

2012

2012
2012
2012

2012

Eind

2061
2017

2014

2061
2018
2018

2061

2061
2061
2061

2061

Index %

30
30

15
20
20
15

2,0
15
0,0

NCW

108.863
91.145
91.512

-367
442
442

17.217
17.2717
51.348
44.192
44192

7.156
3.058
2732
1.366

o o ©o© © 0 o o o

406.666
0

Tot Nominaal

308.998
288.534
288.970

435
464
464

20.000
20.000
98.634
76.494
76.404
0

0
22140
9.199
8627
4314

clololo|o|e|clelc

437.422
0

(¥ —

2012

3.569
3417
3417

152

12.854
12.576
12.576

3.639
3.485
3485

155
155

2.830
2.547
2547

283
127
104

o
5

106.129 108.251

2014

3.606
3.449
3.555

-106
157
157

6.330
6.042
6.042

23.518
3.518
3.626

-108

20.000
20.000
7.846
7.553
7.553

293
131
108

54

110.416 112.625

3.588
3588
3.698

-110

298

3.660
3.660
3772

-112

303

303
134
13

2018

3.848
3.848
2.848

9.838
9.529
9.529

DEMO HN

3.925
3.925
3.925

314

314
139
17

4.003
4.003
4.003

320

2021

4.083
4.083
4083

326

326
143
122

61

4.165
4165
4.165

331

331

124
62

4.248
4.248
4243

337

337
147
127

4.333
4.333
4333

343

343
149
129

65

2025

4.420
4.420
4.420

349

Vastgoedsturing | RE_Suite_Joseph | Andre | Beleidsmedewerker | St Joseph
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Software application for disclosing 3D GIS data

Pantura Decision Suppert \ ——\PANTURA

Spatial enveonments  Stock MCA  Analysts  Library lechnical solutions (genenc)  Configuration

Spabal snviroamonts A Case aematives | Location | Techeical sohons | Process soluions. | Otyect and Crionime:

General

Objacts |
Caze definfion

Setup |

Compare altematives
Sconng on indicators
Compare vsuals
Questionnairs
Portioko per case
MCA par case

MCA per actor

Stock MCA
Construction altermnatives

Deign aternatives

21 Case alternative 2 Rotlerdam

3 1 Case sltemative 3 Rotterdam
[V = n V)

Pantura Decision Support | RE_Sute_Presectatis_innovala | Andre | Edtor | DEMO Intarmational - - V1.0.4954.15644
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Software application for risk analysis

rﬁ RE Suite

RisicoAnalyse - D E M O . .

Bestand Bewerken Voorraad Inspecties Analyses Configuratie Help

Voorraad

Risicokaart financieel Risicokaart veiligheid Risicokaart imago Risicokaart totaal

Objecten
Inspecties Al

T Financieel 10%-30% 30%-50% 50%-70% = T70%
Planning

Opname specificatie

Meer dan € 100.000 per keer
Opname

Tussen de € 50.000 - € 100.000 per keer
Tussen de € 10.000 - € 50.000 per keer

, Tussen de € 2.500 - € 10.000 per keer
< € 2.500 per keer

Id Naam Nummer
v
v 6036 Dennenrode 6036
v 6077 Trouwlaan 17a t/m 17k 6077
Complex Ongewenste gebeurtenissen of tekortkomingen Kansklasse Gevolg financieel Risico financieel
S 13 | ]
8 6010 Uitbreiding brand 2 4 8 é
9 6010 instortingsgevaar 2 4 8 - |
1" 6010 Slachtoffers door electrocutie of brand 2 4 8
8 6077 Uitbreiding brand 2 4 8
15 6077 Onveilige stookinstallatie 2 4 8
7 6036 Slachtoffers bij brand 2 4 8
9 6036 instortingsgevaar 2 4 8
1" 6036 Slachtoffers door electrocutie of brand 2 4 8 [~ Lj

[T | CAPS | NUM | V1.0.4829.20531
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Multi-actor multi-criteria decision-support tool

«——\LPANTURA

Pantura Dedsk

Fie Cas Spatial envwonments  Stock MCA  Analysis  Library lechnical solutions (genenc)  Configuration

Ganeral
Objects Name Test
Case Case altesnative 2 Rolterdam
. . Cegends
MCA Innovatie Estafetio
Case definon = Trace Leng®h
@ Number of Curves
Case atematves @investiment Cost
QConstruction Time
) i
@ Soca Cost Benefit

npare allematives

Score Deighton  WF Gennp  Score Gennp  WF Thodesen  Score Thodesen

Sconng on Indicators

Compare visuals

Number of Curves 10 137 10 37 10
Questionnairs
nvestmant Cost 10 130 10 1.30 10 130

Portiobio per

Jcon Teme 10 ) 67 Al ) 067
MCA per case Hindorance Time 10 002 10 1 09
S | Cost Beneft 10 )92 10 o 10 0%
Stock MCA Tota 60 621 60 (¥ 80 621
Lbrary Techmcal Solutions (Genanc)
ternatives
Design aternativs - u ]
Name Case Atesnative MCA
v Ruchard on DEMO
double test C2 Case altemative 2 Rotlerdam  Pantura two
v 1 Sander Gennip  DEM
74 Pantura Viewet Deita}

User

Thodesen

Pantura Decision Suppor | RE_Sute_Presectatia_lnnovals | Andre | EGtor | DEMO international
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Post occupancy evaluation

« Building management systems
« iPad app
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An

What is needed?

« Software
— Software for building surveying with IPS support (Indoor Positioning Systems)
— Software for performance contract management

« Methodology
— Norm or method for building condition assessment (such as NL NEN 2767)
— Development and integration of energy-related KPIs

« Development
— BIM & GIS for the building operational phase
— Practical validation and implementation of the new tools

STREAMER Deliverable D8.5




Colophon

PowerPoint: STREAMER Deliverable D8.5
Issue Date:  03-09-2015

Author: KIT, DEMO, TNO

Version: ACCEPTED

The Streamer project is co-financed by the European Commission under the seventh research framework programme FP7-2013-NMP-ENV-EeB with contract no.:
608739. The information in this publication does not necessarily represent the view of the European Commission.

© Streamer
All rights reserved. Any duplication or use of objects such as diagrams in other electronic or printed publications is not permitted without the author’'s agreement.

Streamer

European research on energy-efficient healthcare districts

TREAMER Deliverable D8.5



