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CITYSIM SOFTWARE

Urban energy modelling, able to quantify
heating and cooling demand from a single
building to the urban scale, with simplified input
physical and geometrical data.
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Description

Building geometry

Volume, inhabitable surface
and geometrical description of
the envelope

Building envelope

Physical characteristics of
windows (U-value, g-value and
ratio) and opaque surfaces
(short wave reflectance and
U-value)

Building thermal zone

Set up temperature for
heating/ cooling systems,
infiltration rate, number of
occupants, and their profile
during the day

Building energy systems

Heating, cooling and
photovoltaic systems




CITYSIM SOFTWARE

LOD

LOD
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Climate and topography (Meteonorm)

Solarirradiation (shortwave and longwave)
received by buildings

Mutual impact (shadowing) between
buildings
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Energy demand for heating and cooling of
buildings

Energy supply (HP, Cogeneration..)

Electricity production by photovoltaics
panels

Surface’s temperature (indoor and outdoor)
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CITYGML with Energy ADE
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Construction and Layer: physical characteristics
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Occupancy Module: usage of the building, the
presence of occupants, and the consequently =
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Energy System Module: energy demand, supplied
by different energy systems (conversion,
distribution and storage)




CITYSIM AND CITYGML

CitySim CityGML
Building geometry Building, Zones and Boundaries
Building envelope Construction and Layers
Building thermal zone Occupancy Module
Building energy systems Energy System Module
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CITYSIM AND CITYGML

CitySim_XML CityGML_XML

<Building Nam:

ARR" 1d="3411" key="126" Vi="12461.347778683068" Ninf="0.3" Tmin="21.5" Tmax="26" CityModel xmlns:xs
<HeatTank id="1" name="default Heat Tank 1" brand="Rack" model="RTB-25" Cp="4180.0" V="0.01" xai:schemalocation="http: //www.sig3d.org/citygml /2.0 /energy/0.5.0 .. /xsd/energy.xsd”
<CoolTank id="2" name="default Cool Tank 1" brand="Unknown" modsl="Unknown" Cp="4180.0" v="0. wmlns= h“"tp:// -epengis.net/eitygnl/2.0" xmlns:xAL
<HeatSource beginDay=r243" endDay="121"> xmlns:xlink="http://www.w3.0rg/1999/xlink" xmlns:gml="http://www.opengis.net/gml"

; - xmlns:bldg="http://www.opengis.net/citygnl/building/2.0"
<Boiler id="1" nams="PARKER T300L" brand="PARKER" model="T300L" fuslID="1" eta_ th="0.95" smlne sencrgy="http: / fwmw. sigad.org/citygnl/2. 0/encrgyf0.5. 00>

</HeatSource> <cityObjectMembers>
<Zone id="0" volume="12461.347778683068" psi="0.0" groundFloor="true"> <bldg:Building Name="Bldg-3411">
<Occupants n="372" d="NaN" type="1t/> <bldg:lod2solid>
<Roof id="1278" Area="157.66" GlazingRatio="0.0" GlazingGValue="0.5" GlazingUvValue="1.3" <gul:Solid>
<V0 x="3743.76171875" y="2495.94775390625" z="9.88703441619873"/> <gml:exterior>
<71 x="3743.761716875" y="2492.450439453125" 2="10.55961513519287"/>

http://www.w3 . org/2001/¥MLSchema—instance™

urn:oasis:names:te:oiq:xsdschema:xAL:2.0"

<gml:CompositeSurface>
<gml:surfaceMember>

<V2 x="3832.3017578125" y="2492.450439453125" z="10.55961513519287"/> <gml:Polygon gml:id="b3411 p w 1112890">
</Roof> <gml:exterior>
<Roof id="1282" Area="153.56" GlazingRatio="0.0" GlazingGValue="0.5" GlazingUValue="1.3" <gml:LinearRing>

.3017578125" y="2489.040771484375" z="9.9215621%94824219"/> <gml:posList>
3832.30 2486.53 -2.09
"10.55961513519287" />

.3017578125" y="2492.450439453125"
3832.30 2486.53 2.13
<¥2 x="3743.76171875" y="2492.450439453125" z="10.55961513519287"/> 3796.95 2486.53 2.13
</Roof> 3832.30 2486.53 -2.09
<Wall id="111290" Area="74.53" GlazingRatio="0.5" GlazingGValue="0.5" GlazingUValue="1.3" </gml:posList>
'3832.3017578125" y="2486.5302734375" z="-2.090384960174561"/> </gml:LinearRing>

'3832.3017578125" y="2486.5302734375" z="2.1262817382812487"/> y </gml:exterior>
< 1:Pol >
<¥2 x="3796.9472278676303" y="2486.5302734375" z="2.1262817382812482"/> guliFolygen
</gml:surfaceMember>
</Wall> <gml : surfaceMember>
<Wall id="111291" Erea="169.33" GlazingRatic="0.5" GlazingGValue="0.5" GlazingUvalue="1.3 <gml:Polygon gml:ic="b341l p w 111281">
<V0 x="3761.5926979227606" y="2486.5302734375" z="6.342948436737059"/> <gml:exterior>
<Vl x="3832.3017578125" y="2486.5302734375" z="6.342948436737059"/> <gml:LinearRing>
<v2 832.3017578125" y="2486.5302734375" z="8.46961498260498"/> <gml:posList>
3761.59 2486.53 6.34
<V3 x="3743.76171875" y="2486.5302734375" z="8.46961498260498" />
3832.30 2486.53 6.34
</Wall> 3832.30 2486.53 8.47
<Wall id="111292" Rrea="223.61" GlazingRatic="0.5" GlazingGValue="0.5" GlazingUValue="1.3 3743.76 2486.53 8.47
<vo 832.3017578125" y="2486.5302734375" z="6.342948436737059" /> 3761.59 2486.53 6.34
<V1 x="3761.5926979227606" y="2486.5302734375" z="6.342948436737059"/> </gml:posList>
<¥2 x="3796.9472278676303" y="2486.5302734375" z="2.1262817382812482"/> </gml:LinearRing>
1 :
<V3 x="3832.3017578125" y="2486.5302734375" z="2.1262817382812487"/> <fgmliexterior>

</gml:Polygon>
</Wall> </gml:surfaceMember>
<gml:surfaceMember>
<gml:Polygon gml:id="b3411 p w 111292">
<gml:exterior>
<gml:LinearRing>
<gml:posList>

3832.30 2486.53 6.34
3761.59 2486.53 6.34
3796.95 2486.53 2.13
3832.30 2486.53 2.13
3832.30 2486.53 6.34



CITYSIM AND CITYGML
CitySim PRO

Import CitySim xml Export CityGML
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CITYSIM AND CITYGML IS‘”““"““‘

The EPFL Campus, Lausanne (Switzerland)

Dynamic heating and cooling demand of the
site
(correlation with monitoring R?=0.89 )
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S.Coccolo, J. Kaempf. Urban energy simulation based on a new data model paradigm: the CityGML Application
Domain Extension Energy. A case study in the EPFL campus of Lausanne. Building Simulation Conference (2015)



CITYSIM AND CITYGML
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The EPFL Campus, Freiburg (Switzerland)

Minergie-P building
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Future climatic scenarios (IPCC 2100 A1, A2 mge=m= ;
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Heating demand decrease by 6% (scenario
B1) to 17% (scenario A2)

Cooling demand would increase by 35%
(scenario B1) to 140% (scenario A2) =

=
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S.Coccolo, J. Kaempf. Urban energy simulation of the EPFL Campus in Fribourg using a new paradigm: the CITYGML
application domain extension energy. CISBAT (2015)



FUTURE WORK

CitySim CityGML
! Buildinggeometry! C————> Building, Zones and Boundaries
Building envelope Construction and Layers
Building thermal zone Occupancy Module
Building energy systems Energy System Module

Export geometry in CityGML format /



FUTURE WORK

CitySim
1

CityGML

! Building geometry !

Building, Zones and Boundaries

~ Building envelope

Construction and Layers
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Export geometry in CityGML format

Export all modules

Energy System Module



FUTURE WORK

CitySim CityGML
Building geometry ZE i Building, Zones and Boundaries}

Building envelope ~ | Constructionand Layers |~
Building thermal zone — Occupancy Module
Building energy systems Energy System Module

Export geometry in CityGML format

Export all modules

Import CityGML in CitySim
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