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Objectives

e Calculate building energy demand
» heating, cooling und DHW

 Evaluate renewables and refurbishment potentials

« Simulate hourly heating and cooling loads
» Size the individual/centralised HVAC systems over peak load

» Simulate District Heating System

1 Building model for:
o Static heating/cooling simulation (DIN 18599)

« Simplified dynamic building simulation (CitySim Solver and Insel)



Geometrical Building Model

 Monozone building model
e Building Shell = thin surface (= outside boundary surface)
« Window positions generally unknown (only windowRatio)

e Possibly different wall and window types per building



Geometrical Building Model
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Geometrical Building Model
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Building Data Model — ADE Energy

ShellProperties
+ constructionTypeld :Sking - - - - - ---> Bu||d|ng
+ shadingTypeld :String. — — — — — — — __> .
+ ‘shostWaveReflectance :douhle PhySICS

+ luValue :doukle

+ windowFrameRatic ;double

+ windowCpenableRatio’ :double _ -
+ windowRatio ‘double ,”

+ windowTypeld :Siring -~
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Boundary Surfacelnit
AbsfractSite R ;
+ azimuth int
«featureTypes -~ + exmeriorSurfacefrea :double Errestyfncant
Building::AbstractBuilding 0= + indlination int + shortWavelradiance [in12]
+ sharedSurfacefrea double
1 + thermalBoundaryAresAboveGround double
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go Wall Surface + lod2MultiSurface GM_MultiSurface [0..1]
+ lod3MultiSurface (GM_MultiSurface 10..1]
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wfeatureTypes
& 1 RoofSurface
+spacislProperties |1 +physicsPropertiss |1 +energylise | 1 *usageZonelist | 1.
SpacialProperties PhysicsProperties EnergylUse UsageZone
+ gyerageStoreyHeight double + giticHeating ExtraRcomHeating + /dhwDemsnd :int + sveragelnternGsins double
+ basementCeilingHeightAboveGroundSurface double [0..1] + basementHesting ExtraRoomHesting + emisionC02 int + coolingSetpointTemperature double
- centerGecCoocrdinates :doublef3} + buildingEffectiveThermalCapacity double + maxHestlocad double =+ dhwDemand cint
+ esavesHeight :double + heatedArsa :double + primaryEnesgyDemand  ind + dwellingMumber :int
+ grossVolume :doukle + heatedVolume :double + spaceCoclingDemand ‘int + healthyAirChangeRate .double
+ meanHeight :double + indirectlyHesatedAreaRatio :double + spaceHeatingDemand lint + heatingSetbacTempersture double
+ ridgeHeight :doukle + infillrafionRate :doubls + heatingSetpointTemperature double
+  storeysAboveGround int + /meanUWValue double + occupantlumber double
+ surfacefresToVolumeRstio :double + usagelaysPeryear int
+ thermalBridgelUValus double + usageHoursPerDay int
+ wvarignt :String 0.1} + usageType SBting ~—~~~~~~71 -> Usage
+ yearOfRefurkishment :int + zonefsea double |IbrCIr'y 6




Building Energy Libraries

Libraries::BuildingPhysicsLibrary
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BuildingPhysicsVariantName

Libraries::
ConstructionMaterial

Libraries::WindowLibrary Libraries::ShadingLibrary ‘ ‘ Libraries:: ConstructionLibrary ‘ Libraries::
1. 1 [ 1.0

Libraries::WindowType Libraries::ShadingType Libraries::ConstructionType
+ frameRatio -double + gValueShading :double + id Sting [id} +Hayers
+ glazingNumber Zint + id :char + layersThickness nt (]} H
+ gvalue “double + ImadianceThreshold “double + name Sling . .
+ id :String {id} + name -char +  shorWaveReTectance “double {ordered}
+ name :String
+ uValue :double

Building Physics

and usage libraries

in xml Files

conductivity double
density double
healCapacity double
materialType char
name “String {id}
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averagelntemGain “double
coolingTset :double
dhwDemand _m2 double
dhwDemand_pers :double
dhwProfile :ScheduleType
heatingTset :double
hvacSchedule -ScheduleType
hygienAirChangeRate double
id -String

name -char
occupancyDensity “double
occupancySchedule -ScheduleType
reducedHeatingTset double

Libraries::ScheduleType

id String
name char
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Building Energy Libraries

Building Physics Category (source: IWU, Tabula, energy audits...)
defined by 3 keys:
1. Building type (SFH, MFH, office buildings...)
2. Building year range
3. Building physics variant (half-timbering, light/standard refurbishment...)
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Next developments...

 Energy systems and energy carriers

« Connection to urban energy infrastructures

% 0.
+imstallation afeatureTypes
avoidables Buildings ExtendedBase:-BuildingAndBuilding Unifimfo
wwoidables
+ connectionToElectricity: Boolean [0..1] \
+ conneclicnToGas Boolean [0..1]
+ connectionToSewage: Boolean [0..1]
+ connecticnToWater Boolean [0..1]
+ document: Document [0..%]
+ energyPefomance: EnergyPedfomance [0..1]
+ heatingSource: HeatingSourceValue [0..7]
+ heatingSystem: HeatingSysemValue [0..7] )
+ addresz AddressRspresentation [T:I__’]
+ offidalArea: OffigalArea [0..7]
+ offidalValue: OfficialValue [0..%]
wfeatureTypes
Buildings ExtendedBase Buildinginfo ) «featureTypes -
Buildings ExtendedBas e -AbsiractBuwilding Linit
wvoidables +buildingUnit | +  jnspireld: Identifier
*+ heightBelowGmund: Length [1..1] avoidables + extemalReference: ExtemalReference
+ numberlfFloorsBelowGround: Integer [0..1] :
+ floorDisnibution: FloorRange [1.."] o = .
+ floorDescription: Flooeseription [0..7] + cumentlUse: CumentUse\Value [0..°]
+ mofType: RoofTypeValue [0..7] =voidable, lifeCyclenfos
+ materalOfFacade: MatenalOfFacadeValue [0..%] + beginLifespanVerson: DateTime
+ materalOfRcof. Materal OfRoofValue [0..7] + endlifespanVerson: DateTime [0..1]
+  matenal OfStucture: Matenal OfStructureWalue [0..%) &
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Inspire — main feature types of <Buildings Extended3D>



