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Relatore
Note di presentazione
Ausgewählte Studentische Projekte:

Trace-IT: Tracking und Tracing von Containern: Position und Temperatur (Studentisches Projekt über ASTA aus Studiengebühren finanziert)

Indoor-Positionierung mit RFID / Eisenbahn 

Car-Sharing Daimler: Identifikation über RFID-Chip im Führerschein am Fahrzeug  – morgen am IL-Tag an der Hochschule zu sehen (oder googeln )
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HFT Stuttgart

Facts and Figures

 3.900 students

* More than 125 professors

* More than 400 lecturers from industry
and economy

« 14 Bachelor programmes
» 14 Master programmes, also part-time

* My research group on Geoinformatics
» 10 Researcher
» Focus on 3D Spatial Data Infrastructures and

» Geovisulasation
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Future Cities

Paris 2050
© Vincent Callebaut


Relatore
Note di presentazione
. Geo-Informationen helfen dabei, die gegenwärtige Situation transparent zu gestalten und Zusammenhänge, Abhängigkeiten und Wechselwirkungen zu modellieren und zu analysieren.
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Our Contribution

Applications
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Note di presentazione
. Geo-Informationen helfen dabei, die gegenwärtige Situation transparent zu gestalten und Zusammenhänge, Abhängigkeiten und Wechselwirkungen zu modellieren und zu analysieren.
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Common Urban Information Model

CityGML

<<Featurez>
gml::_Feature

A

ExternalReference

- informationSystem: anyURI

<<FeatureCollection>> <<Foature:=> )
K >—> . . - externalReference:
CityModel « _CityObject " ExternalObjectReferenceType
<<Feature>> <<Feature>> <<Feature>> <<Feature>:> <<Feature>>
_Abstract _Transportation ReliefFeature _WaterBody _Vegetation
Building Object

Iy

© OpenGeospatial Consortium

LOD 0-4 GeometryProperty -

<<Geometry>>

gml::_Geometry

LOD 0-4 GeometryProperty
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. Geo-Informationen helfen dabei, die gegenwärtige Situation transparent zu gestalten und Zusammenhänge, Abhängigkeiten und Wechselwirkungen zu modellieren und zu analysieren.
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Common Urban Information Model

© OpenGeospatial Consortium 8
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Common Urban Information Model

3D City Models

INSPIRE building model
(CityGML INSPIRE ADE)

CityGML ADV profile
CityGML ADV profile

CityGML
SIG3D Modelling Guide
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Note di presentazione
. Geo-Informationen helfen dabei, die gegenwärtige Situation transparent zu gestalten und Zusammenhänge, Abhängigkeiten und Wechselwirkungen zu modellieren und zu analysieren.
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u Gefordert durch:
E I IVI S aG e ﬁ Bundesministerium

fiir Wirtschaft
und Technologie

EnViSaGe - Kommunale netzgebundene Energieversorgung - Vision b
2020 am Beispiel der Gemeinde Wistenrot

-Wistenrot aims to become Plus-Energy Community in 2020

.“dif-\NohI-FUhl-Gemeinde
Wustenrot
-Renewables: PV, Solartheramal, geothermal, biomass

-District Heating Network

@ En Eff:StadLM@ EnEff:Wirme



Hochschule fur Technik Stuttgart

Urban Simulation
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Total heating
demand

Heating demand

Heat \
losses ‘%
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Heat supply

N\ Solar Thermal |
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SimStadt — District Heating Network Simulation

Heat demand based on 3D City Street Network OpenStreetMap
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‘ District Heating network simulation
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Urban Simulation

3D City model

Building
Attributes

SlmSta dt

3D-Geodatenserver

Quality check tool
SimStadt | vib xavira# rgho
&Exylgiek |viEv . .
&ExIylyi#vdih : e—p  Simulation
&#Thixue kp hqwvfhgdull Analysis

I—l"h.

Export
Outputs
L s«;z;ﬂ.

3D Viewer

a2
@ aws

[ (00NN | (R
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Data: 3D Building

3D Building Model
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Data: 3D Building

3D Building Model
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Data: Vegetation

Vegetation
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Geobasisdaten © Landesamt fi@@deinfirmhAgsaSeiancen@emoivicklung Baden-Wirttemberg, www.lgl-bw.de

Miriam Hieber, Master Thesis, Master Vermessung, HFT 16
trittaart
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Data: Vegetation

Vegetation

- s ‘-4'_.& . '-:
Geobasisdaten © Landesamt fi@@deinfirmhAgsaSeiancen@emoivicklung Baden-Wirttemberg, www.lgl-bw.de

Miriam Hieber, Master Thesis, Master Vermessung, HFT 17
trittaart
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Vegetation

Verschattungsobjekte

<cityObjectMember>
<veg:SolitaryVegetationObject gml:id="301">
<veg:height>1.284027099609375</veg:height>
<veg:trunkDiameter>0.051361083984375</veg:trunkDiameter>
<veg:crownDiameter>1.61205648618455</veg:crownDiameter>
<veg: lod1Geometry>
<gml :MultiGeometry srsName=""EPSG:31463"
srsDimension="3">
<gml :geometryMember>
<gml:Solid>
<gml :exterior>
<gml :CompositeSurface>
<gml : surfaceMember>
<gml :Polygon>
<gml :exterior>
<gml:LinearRing>
<gml :posList>3530932.29039054 5435928.91961
480.093333333333 3530932.26471 5435928.89392946 480.093333333333
3530932.23902946 5435928.91961 480.093333333333 3530932.26471
5435928.94529054 480.093333333333 3530932.29039054 5435928.91961
480.093333333333</gml :posList>
</gml:LinearRing>
</gml:exterior>
</gml :Polygon>
</gml :surfaceMember>
<gml :surfaceMember>

</CityModel>

- : : 18
Miriam Hieber, Master Thesis, Master Vermessung, HFT

trittaart
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Vegetation

Verschattungsobjekte

camds Nl 2 At MAamhhA -

<veg:Sol
<
<veg:tru
<veg:Ccrc

) 4946
4 480.093333333333 3530932.29039054 5435928.91961
480.093333333333</gml :posList>
</gml:LinearRing>
</gml:exterior>
</gml :Polygon>
</gml :surfaceMember>
<gml :surfaceMember>

</CityModel>

19

Miriam Hieber, Master Thesis, Master Vermessung, HFT
trittaart
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PV . Solarthermal Irradlance + Shadow

7 ¢ W o NRIGITIF@S o
Shadow per Surface for an entire year

LoD2-Modell Ludwigsburg, 2200 Buidlings
Resolution 5 m2, ~ 850 000 Triangles
10 Minutes computation time

GPU NVIDA, 3072 CUDA

. 2 —_ H
Resolution 0.75 m?, ~ 5 300 000 Triangles Kernel 4 GB RAM 20

40 Minutes computation time
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Note di presentazione
CUDA (Compute Unified Device Architecture) is a parallel computing platform and programming model created by NVIDIA and implemented by the graphics processing units (GPUs) that they produce.[1] CUDA gives program developers direct access to the virtual instruction set and memory of the parallel computational elements in CUDA GPUs.





They're the processor cores in NVIDIA graphics chips. The more of them a GPU has, the more powerful it is (also depending on clock speed). To run games, you just need to install the proper NVidia drivers. CUDA is Nvidia's GPU programming language which lets programs use the GPU to run faster than they would on the CPU alone. Nvidia's new GPUs support the CUDA language so they call them CUDA cores. You don't need to worry about CUDA programming though. 



AMD also uses GPUs with lots of small cores, though they use different terminology. Only NVidia chips support CUDA but other GPUs can use other programming languages to run programs. It doesn't matter for games as long as the correct driver is installed.





Vergleich mit Darrens Algorithmus ist nicht mehr möglich, der ist nur für ca. 200 Gebäude ausgelegt. Ist so auch in der Publikation von Darren vermerkt.



Das Modell Grünbühl mit etwa 200 Gebäuden rechnen wir in 2 Sekunden. Einen echten Benchmark mir SRA haben wir noch niht durchgeführt, die Verfahren sind nicht ohne weiteres vergleichbar, ist noch ein bißchen Arbeit.







Gelb Sky patch, Lila Sonneposition 

die Farben stehen für Folgende Achsen:

x = blau, y = grün, z = rot, sonne = gelb, zeit = lila
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Heating demand

Q,, heating demand

Q,, hot water heating demand
Q. solar gains

Q, internal gains

— H transmission heat loss
— Hy ventilation losses
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Note di presentazione
. Geo-Informationen helfen dabei, die gegenwärtige Situation transparent zu gestalten und Zusammenhänge, Abhängigkeiten und Wechselwirkungen zu modellieren und zu analysieren.
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SimStadt: Heat Demand

il SimStadt - C:\Users\nora.goetz\Landkreis Ludwigsburg
Change Repository | | Project: | Warmebedarf ~ [ = || + | | NewWorkflow ~ || | £ ~ |[¥] Suppress Maps

=importCityGMi= processing WeatherProcessor RediatonProcessar MonthiyEnergyBatance

BuildingFilter GeomPreprocessor || @ | PhysicsPreprocessor UsagePreprocessor

(] mee » | Preprocessing » | Filter » | Geometry » | Building Physics » | Building Usage » | WeatherProcessor » | RadiationProcessor » | Dintases

SimStadiModels: 1 SimStadthModels: 0 imStad 1028 imStadtBuildings: 1927 || & | Si ildings: 1180 imStadtBuildings: 1180 SimStadthModelPlusWeathers: 0 SimStadthModel. slradiances: 0 SimStadthodels: 0
¢ 5

5 Charts || Maps | 20 Vie Export PNG Export CSV  ~
Building Physics ("G an Construction Libra.. ||+
library : Displzyed varizole Displzy mode

Building type - Refresh | | Live display |

Use an assessment scenario

Graph options

Show Hide |
Relative Absolute |
Area Buildings |
ymax 650 |
ymin 0 [auto |

Number of buildings

RH MFH EFH GMH

Building types
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Scenatio: Refurbishment
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SimStadt: Heat Demand
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SimStadt: Heat Demand
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HFT Research

Future Work



Hochschule fur Technik Stuttgart

Simulation as a Service

Urban information model

Spatial data
backbone
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Simulation as a Service

Dynnamic
Heat demand
(hourly)

(I VHO)

Solar Thermal / PV
(hourly)
(INSEL)

Network model
(hourly)
(VWD Q HW)

Spatial data
backbone

Urban information model
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Simulation as a Service

Dynnamic
Heat demand
(hourly)

(I VHO)

Solar Thermal / PV
(hourly)
(INSEL)

Network model
(hourly)
(VWD Q HW)

Spatial data
backbone

Urban information model
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CityGML ADE Energy

_ extends
CityGML <I EnergyADE

.-"7 E\_‘

1, M
# £l
e

<< selected modules>> . << selected modules>>

Profile Profile
Solar cadastre Heat demand
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Marie Curie Initial Training Network

Funding: €3.7M EU FP7-PEOPLE-
2013-ITN

Duration: 48 months
Grant Agreement: No. 606851
Coordinator: HFT Stuttgart

GOAL.: interdisciplinary PhD
Program training young scientists in
urban decision-making and
operational optimisation software tools
to minimise non-renewable energy
use in cities

CINERGY

Fellows: 11 Early Stage Researchers representing 6
European countries, Russia, India and China

Co-funded by the Intelligent Energy Europe
Programme of the European Union
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Full Partners
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http://www.nottingham.ac.uk/target/ 

http://timemachine.polito.it/home/

http://www.ucd.ie/

http://www.iet.tuwien.ac.at/

http://www.iesve.com/

http://www.siemens.com/entry/cc/en/

www.ge.ch



http://raum.tuwien.ac.at/
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Cornered by Mike Baldwin

2-21 ® 2013 Mike Baldwin/Dist. by Universal Uclick www.cornered.c
ccornered@gmall.com

58 e e
Antoine listened to his instincts — which
he kept on his iPod.
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Prof. Dr. Volker Coors
volker.coors@ hft-stuttgart.de
http://www.coors-online.de

34


mailto:volker.coors@hft-stuttgart.de
http://www.coors-online.de/

	��Urban Energy Demand and Supply Simulation Based on 3D City Models��Prof. Dr. Volker Coors�UDMS and GeoSmartCity Workshop, Ghent, 24.4.2015
	Diapositiva numero 2
	HFT Stuttgart�
	Future Cities�
	Diapositiva numero 5
	Diapositiva numero 6
	CityGML�
	CityGML�
	3D City Models�
	EnViSaGe
	District Heating Network
	Diapositiva numero 12
	Diapositiva numero 13
	3D Building Model�
	3D Building Model�
	Vegetation
	Vegetation
	Verschattungsobjekte
	Verschattungsobjekte
	Diapositiva numero 20
	Heating demand�
	Diapositiva numero 22
	Diapositiva numero 23
	Diapositiva numero 24
	Diapositiva numero 25
	Diapositiva numero 26
	����Future Work��
	Simulation as a Service
	Simulation as a Service
	Simulation as a Service
	CityGML ADE Energy
	Marie Curie Initial Training Network 
	Full Partners
	Diapositiva numero 34

