
 Diagram: BuildingPhysics  

 
class BuildingPhysics

_Site

«featureType»

Building::_AbstractBuilding

«ADEElement»

_AbstractBuilding

+ buildingType  :BuildingTypeValue [0..1]

+ constructionWeight  :ConstructionWeightValue [0..1]

+ energyPerformanceCertification  :EnergyPerformanceCertification [0..*]

+ volume  :VolumeType [0..*]

+ isLandmarked  :Boolean [0..1]

+ referencePoint  :GM_Point [0..1]

+ refurbishmentMeasureOnBuilding  :RefurbishmentMeasure [0..*]

+ floorArea  :FloorArea [0..*]

+ heightAboveGround  :HeightAboveGround [0..*]

+ buildingMainConstruction  :AbstractConstruction [0..1]

«featureType»

Building::_BoundarySurface
«featureType»

Building::_Opening

«featureType»

ThermalZone

+ additionalThermalBridgeUValue  :Measure [0..1]

+ effectiveThermalCapacity  :Measure [0..1]

+ floorArea  :FloorArea [0..*]

+ volume  :VolumeType [0..*]

+ indirectlyHeatedAreaRatio  :Scale [0..1]

+ infi ltrationRate  :Measure [0..1]

+ isCooled  :Boolean = true

+ isHeated  :Boolean = true

+ volumeGeometry  :GM_Solid [0..1]

«featureType»

ThermalBoundary

+ thermalBoundaryType  :ThermalBoundaryTypeValue

+ azimuth  :Angle [0..1]

+ inclination  :Angle [0..1]

+ area  :Area [0..1]

+ surfaceGeometry  :GM_MultiSurface [0..1]

+ refurbishmentMeasureOnThermalBoundary  :RefurbishmentMeasure [0..*]

+ staticConstruction  :AbstractConstruction [0..1]

«featureType»

ThermalOpening

+ area  :Area

+ openingConstruction  :AbstractConstruction

+ indoorShading  :ShadingType [0..1]

+ outdoorShading  :ShadingType [0..1]

+ openableRatio  :Scale [0..1]

+ surfaceGeometry  :GM_MultiSurface [0..1]

«codeList»

BuildingTypeValue

+ Apartment Block

+ Multi Family House

+ Single Family House

+ Terraced House

tags

asDictionary = true

extensibil ity = any

generateDocumentation = true

generateSchema = true

vocabulary = http://hub.geosmartcity.eu/registry/codelist/BuildingTypeValue/

xsdEncodingRule = iso19136_2007

«dataType»

ShadingType

+ maximumCoverRatio  :Scale

+ name  :CharacterString [0..1]

+ transmittance  :Transmittance

«Enumeration»

ThermalBoundaryTypeValue

 InteriorWall

 IntermediaryFloor

 SharedWall

 OuterWall

 GroundSlab

 BasementCeiling

 AtticFloor

 Roof

«dataType»

RefurbishmentMeasure

+ dateOfRefurbishment  :DateOfEvent

+ levelOfRefurbishment  :RefurbishmentClassValue

+ descriptionOfRefurbishment  :CharacterString [0..1]

«codeList»

RefurbishmentClassValue

+ UsualRefurbishment

+ AdvancedRefurbishment

tags

extensibil ity = any

generateDocumentation = true

generateSchema = true

noPropertyType = false

vocabulary = http://hub.geosmartcity.eu/registry/codelist/RefurbishmentClassValue/

«dataType»

EnergyPerformanceCertification

+ certificationRating  :CharacterString

+ certificationName  :CharacterString

+ certificationId  :CharacterString [0..1]

«dataType»

FloorArea

+ type  :OfficialAreaReferenceValue

+ value  :Area

«codeList»

OfficialAreaReferenceValue

+ NetFloorArea

+ GrossFloorArea

+ EnergyReferenceArea

tags

asDictionary = true

extensibil ity = any

generateDocumentation = true

generateSchema = true

vocabulary = http://hub.geosmartcity.eu/registry/codelist/OfficialAreaReferenceValue/

«featureType»

Building::Room

«union»

DateOfEv ent

+ instant  :TM_Position

+ period  :TM_Period

«enumeration»

ConstructionWeightValue

 VeryLight

 Light

 Medium

 Heavy

«type»

WeatherData

+ weatherDataType  :WeatherDataTypeValue

+ values  :_TimeSeries

+ position  :GM_Point [0..1]

«featureType»

CityGML_Core::_CityObject

+ creationDate  :Date [0..1]

+ terminationDate  :Date [0..1]

+ externalReference  :ExternalReference [0..*]

+ relativeToTerrain  :RelativeToTerrain [0..1]

+ relativeToWater  :RelativeToWater [0..1]

+ genericAttribute  :AbstractGenericAttribute [0..*]

«dataType»

VolumeType

+ type  :VolumeTypeValue

+ value  :Volume

«enumeration»

VolumeTypeValue

Attributes

+ NetVolume

+ GrossVolume

+ EnergyReferenceVolume

«ADEElement»

_CityObject

«enumeration»

WeatherDataTypeValue

 AirTemperature

 Humidity

 WindSpeed

 Cloudiness

 GlobalSolarIrradiance

 DirectSolarIrradiance

 DiffuseSolarIrradiance

 TerrestrialEmission

 DownwardTerrestrialRadiation

 DaylightIl luminance

«dataType»

HeightAbov eGround

+ heightReference  :ElevationReferenceValue

+ value  :Length

«enumeration»

Elev ationReferenceValue

Attributes

+ bottomOfConstruction

+ entrancePoint

+ generalEave

+ generalRoof

+ generalRoofEdge

+ highestEave

+ highestPoint

+ highestRoofEdge

+ lowestEave

+ lowestFloorAboveGround

+ lowestRoofEdge

+ topOfConstruction

+ topThermalBoundary

+ bottomThermalBoundary

1

+relatesTo
0..1

1

+contains

0..*+boundedBy

1..*+delimits

1..2

{ordered}

+relatesTo
0..*

+interiorRoom
0..*

+thermalZone 0..*

1

+weatherData 0..*

0..2

+opening

0..*

«ADE»

0..*

+boundedBy

0..*

«ADE»

 



 Diagram: EnergySystem  

 
class EnergySystem

«featureType»

CityGML_Core::_CityObject

«ADEElement»

_CityObject

«featureType»

EnergyDemand

+ endUse  :EndUseTypeValue

+ energyAmount  :_TimeSeries [0..1]

+ maximumLoad  :Measure [0..1]

«featureType»

EnergyDistributionSystem

+ distributionPerimeter  :DistributionTypeValue [0..1]

+ serviceLife  :ServiceLife [0..1]

«featureType»

SystemOperation

+ endUse  :EndUseTypeValue

+ operationTime  :_Schedule [0..1]

+ yearlyGlobalEfficiency  :Decimal [0..1]

«featureType»

PowerDistributionSystem

+ current  :Measure [0..1]

+ voltage  :Measure [0..1]

«featureType»

ThermalDistributionSystem

+ isCirculation  :Boolean [0..1]

+ medium  :MediumTypeValue [0..1]

+ nominalFlow  :Measure [0..1]

+ returnTemperature  :Measure [0..1]

+ supplyTemperature  :Measure [0..1]

+ thermalLossesFactor  :Measure [0..1]

«featureType»

_StorageSystem

+ serviceLife  :ServiceLife [0..1]

«featureType»

ThermalStorageSystem

+ preparationTemperature  :Measure [0..1]

+ medium  :MediumTypeValue [0..1]

+ thermalLossesFactor  :Measure [0..1]

+ volume  :Volume [0..1]

«featureType»

PowerStorageSystem

+ batteryTechnology  :CharacterString [0..1]

+ powerCapacity  :Measure [0..1]

«featureType»

EnergyConv ersionSystem

+ efficiencyIndicator  :CharacterString [0..1]

+ installedNominalPower  :Decimal [0..1]

+ model  :CharacterString [0..1]

+ nominalEfficiency  :Measure [0..1]

+ number  :Integer [0..1]

+ productAndInstallationDocument  :ExternalReference [0..1]

+ yearOfManufacture  :Year [0..1]

+ serviceLife  :ServiceLife [0..1]

«featureType»

FinalEnergy

+ energyAmount  :_TimeSeries [0..1]

+ energyCarrier  :EnergyCarrier

«dataType»

EnergyCarrier

+ co2EmissionFactor  :Measure

+ energyDensity  :Measure [0..1]

+ primaryEnergyFactor  :Measure

+ type  :EnergySourceValue«featureType»

_SolarEnergySystem

+ surfaceGeometry  :GM_MultiSurface [0..1]

«featureType»

CombinedHeatPower

+ technologyType  :CharacterString

+ thermalEfficiency  :Scale [0..1]

+ electricalEfficiency  :Scale [0..1]

«featureType»

Boiler

+ condensation  :Boolean

«featureType»

ElectricalResistance

«featureType»

HeatPump

+ heatSource  :HeatSourceTypeValue

+ copSourceTemperature  :Measure [0..1]

+ copOperationTemperature  :Measure [0..1]

«featureType»

MechanicalVentilation

+ heatRecovery  :Boolean

+ recuperationFactor  :Scale

«featureType»

HeatExchanger

+ networkId  :CharacterString

+ networkNodeId  :CharacterString

+ primaryHeatSupplier  :CharacterString [0..1]

«featureType»

SolarThermalSystem

+ collectorType  :CollectorTypeValue

+ apertureArea  :Area [0..1]

+ eta0  :Decimal [0..1]

+ a1  :Decimal [0..1]

+ a2  :Decimal [0..1]

«featureType»

Photov oltaicSystem

+ cellType  :CellTypeValue

+ moduleArea  :Area [0..1]

«featureType»

Building::_BoundarySurface

«enumeration»

MediumTypeValue

 Air

 Steam

 Water

«enumeration»

EndUseTypeValue

 Cooking

 DomesticHotWater

 ElectricalAppliances

 Lighting

 OtherOrCombination

 SpaceCooling

 SpaceHeating

 Ventilation

 Process

«codeList»

EnergySourceValue

+ ChilledAir

+ ChilledWater

+ Coal

+ Electricity

+ FuelOil

+ HotAir

+ HotWater

+ NaturalGas

+ Propane

+ Steam

+ WoodChips

+ WoodPellets

«enumeration»

DistributionTypeValue

 Building

 Dwelling

 GroupOfBuildings

 Room

 Staircase

 Storey

«enumeration»

HeatSourceTypeValue

 AmbientAir

 Aquifer

 ExhaustAir

 HorizontalGroundCollector

 VerticalGroundCollector

«featureType»

Building::

BuildingInstallation

«enumeration»

CellTypeValue

 Monocrystall ine

 Polycrystall ine

 Amorphous

«enumeration»

CollectorTypeValue

 FlatPlaneCollector

 EvacuatedTubeCollector

«featureType»

Photov oltaicThermalSystem

+ cellType  :CellTypeValue

+ collectorType  :CollectorTypeValue

+ moduleArea  :Area [0..1]

+ apertureArea  :Area [0..1]

+ eta0  :Decimal [0..1]

+ a1  :Decimal [0..1]

+ a2  :Decimal [0..1]

«type»

Serv iceLife

+ startOfLife  :TM_Position [0..1]

+ lifeExpectancy  :TM_IntervalLength [0..1]

+ mainMaintenanceInterval  :TM_IntervalLength [0..1]

«featureType»

Emitter

+ emitterType  :EmitterTypeValue [0..1]

+ unitNumber  :Integer [0..1]

+ installedPower  :Measure [0..1]

+ thermalExchange  :HeatExchangeType [0..1]

«enumeration»

EmitterTypeValue

 Radiator

 Convector

 RadiantFloor

 RadiantCeiling

 RadiantWall

 SplitUnit

 2PipesFanCoilUnit

 4PipesFanCoilUnit

«featureType»

Chiller

+ condensationType  :CondensationTypeValue

+ compressorType  :CompressorTypeValue

+ refrigerant  :CharacterString [0..1]

AirCompressor

+ compressorType  :CompressorTypeValue

+ pressure  :Measure [0..1]

«enumeration»

CompressorTypeValue

 ReciprocatingCompressorHermetic

 ReciprocatingCompressorSemiHermetic

 ReciprocatingCompressorOpen

 RotaryVaneCompressor

 ScrollCompressor

 ScrewCompressor

 CentrifugalCompressor

«enumeration»

CondensationTypeValue

 DryCooling

 EvaporativeCooling

 HybridCooling

 AdiabaticCooling

 FreeCooling

+installedOnBuildingInstallation

0..1

+installedOnBoundarySurface 0..1

«ADE»

1

+energyDemand 0..*

1

+energyDistribution

0..1

+provides0..*

+isProvidedBy 0..*

1

+storage

0..*

+has

0..* 1

+energyConversionSystem 0..*

+installedIn

0..1

+isProducedBy

0..*

+produces

0..*

+consumes 0..*

+isConsumedBy

0..*

+energyEmission 0..*

 



 Diagram: Material  

 

class Material

«featureType»

Construction

+ uValue  :Measure [0..1]

+ opticalProperties  :OpticalProperties [0..1]

+ serviceLife  :ServiceLife [0..1]

«featureType»

Rev erseConstruction

«featureType»

Layer

«featureType»

LayerComponent

+ areaFraction  :Scale [0..1] = 1.0

+ thickness  :Length [0..1]

+ serviceLife  :ServiceLife [0..1]

«featureType»

AbstractMaterial

«featureType»

Gas

+ isVentilated  :Boolean [0..1] = false

+ rValue  :Measure [0..1]

«featureType»

SolidMaterial

+ conductivity  :Measure [0..1]

+ density  :Measure [0..1]

+ permeance  :Measure [0..1]

+ porosity  :Scale [0..1]

+ specificHeat  :Measure [0..1]

+ embodiedCarbon  :Measure [0..1]

+ embodiedEnergy  :Measure [0..1]

«dataType»

Reflectance

+ fraction  :Scale

+ surface  :SurfaceSide

+ wavelengthRange  :WavelengthRangeType

«dataType»

Emissiv ity

+ fraction  :Scale

+ surface  :SurfaceSide

«dataType»

Transmittance

+ fraction  :Scale

+ wavelengthRange  :WavelengthRangeType

«Enumeration»

Wav elengthRangeType

 Solar

 Infrared

 Visible

 Total

«Enumeration»

SurfaceSide

 Inside

 Outside

«dataType»

OpticalProperties

+ emissivity  :Emissivity [0..*]

+ reflectance  :Reflectance [0..*]

+ transmittance  :Transmittance [0..*]

+ glazingRatio  :Scale [0..1]

«featureType»

AbstractConstruction

«type»

Serv iceLife

+ startOfLife  :TM_Position [0..1]

+ lifeExpectancy  :TM_IntervalLength [0..1]

+ mainMaintenanceInterval  :TM_IntervalLength [0..1]

+layer

0..*

{ordered}

+baseConstruction

1

+layerComponent 1..*

+material 1

 



 Diagram: Occupancy  

 
class Occupancy

«ADEElement»

_AbstractBuilding

+ buildingType  :BuildingTypeValue [0..1]

+ constructionWeight  :ConstructionWeightValue [0..1]

+ energyPerformanceCertification  :EnergyPerformanceCertification [0..*]

+ volume  :VolumeType [0..*]

+ isLandmarked  :Boolean [0..1]

+ referencePoint  :GM_Point [0..1]

+ refurbishmentMeasureOnBuilding  :RefurbishmentMeasure [0..*]

+ floorArea  :FloorArea [0..*]

+ heightAboveGround  :HeightAboveGround [0..*]

+ buildingMainConstruction  :AbstractConstruction [0..1]

_Site

«featureType»

Building::_AbstractBuilding

«featureType»

UsageZone

+ coolingSchedule  :_Schedule [0..1]

+ heatingSchedule  :_Schedule [0..1]

+ usageZoneType  :CurrentUseValue

+ usedFloors  :integerList [0..1]

+ ventilationSchedule  :_Schedule [0..1]

+ floorArea  :FloorArea [0..*]

+ volumeGeometry  :GM_Solid [0..1]

+ averageInternalGains  :HeatExchangeType [0..1]

«featureType»

BuildingUnit

+ numberOfRooms  :Integer [0..1]

+ ownerName  :CharacterString [0..1]

+ ownershipType  :OwnershipTypeValue [0..1]

+ floorArea  :FloorArea [0..*]

+ energyPerformanceCertification  :EnergyPerformanceCertification [0..*]

«featureType»

CityGML_Core::_CityObject

«featureType»

Occupants

+ heatDissipation  :HeatExchangeType [0..1]

+ numberOfOccupants  :Integer [0..1]

+ occupancyRate  :_Schedule [0..1]

+ occupantType  :OccupantTypeValue [0..1]

«featureType»

Facilities

+ operationSchedule  :_Schedule [0..1]

+ heatDissipation  :HeatExchangeType [0..1]

«featureType»

DHWFacilities

+ numberOfBaths  :Integer [0..1]

+ numberOfShowers  :Integer [0..1]

+ numberOfWashBasins  :Integer [0..1]

+ waterStorageVolume  :Volume [0..1]

«featureType»

ElectricalAppliances

+ electricalPower  :Measure [0..1]

«featureType»

Household

+ residenceType  :ResidenceTypeValue [0..1]

+ householdType  :HouseholdTypeValue [0..1]

«codeList»

OwnershipTypeValue

+ Corporation

+ Government

+ Non Occupant Private Owner

+ Non Profit Organisation

+ Occupant Private Owner

+ Other Or Combination

+ Property Management Company

tags

asDictionary = true

extensibil ity = any

generateDocumentation = true

generateSchema = true

vocabulary = http://hub.geosmartcity.eu/registry/codelist/OwnershipTypeValue/

xsdEncodingRule = iso19136_2007_ShapeChange_1.0_Extensions

«codeList»

OccupantTypeValue

+ OthersOrCombination

+ Patients

+ Residents

+ Students

+ Visitors

+ Workers

tags

asDictionary = true

extensibil ity = any

generateDocumentation = true

generateSchema = true

vocabulary = http://hub.geosmartcity.eu/registry/codelist/OccupantTypeValue/

xsdEncodingRule = iso19136_2007_ShapeChange_1.0_Extensions

«enumeration»

ResidenceTypeValue

Attributes

+ MainResidence

+ SecondaryResidence

+ Vacant

«enumeration»

HouseholdTypeValue

Attributes

+ LoneAdult

+ MultiFamily

+ OneFamily

+ PensionerCouple

+ UnrelatedAdults

+ Vacant

+ WorkerCouple

«dataType»

FloorArea

+ type  :OfficialAreaReferenceValue

+ value  :Area

«codeList»

OfficialAreaReferenceValue

+ NetFloorArea

+ GrossFloorArea

+ EnergyReferenceArea

tags

asDictionary = true

extensibil ity = any

generateDocumentation = true

generateSchema = true

vocabulary = http://hub.geosmartcity.eu/registry/codelist/OfficialAreaReferenceValue/

«featureType»

CityGML_Core::Address

+ xalAddress  :xAl:AddressDetails

+ multiPoint  :GM_MultiPoint [0..1]

«featureType»

LightingFacilities

+ electricalPower  :Measure [0..1]

«featureType»

ThermalZone

+ additionalThermalBridgeUValue  :Measure [0..1]

+ effectiveThermalCapacity  :Measure [0..1]

+ floorArea  :FloorArea [0..*]

+ volume  :VolumeType [0..*]

+ indirectlyHeatedAreaRatio  :Scale [0..1]

+ infiltrationRate  :Measure [0..1]

+ isCooled  :Boolean = true

+ isHeated  :Boolean = true

+ volumeGeometry  :GM_Solid [0..1]

«dataType»

HeatExchangeType

+ convectiveFraction  :Scale [0..1]

+ latentFraction  :Scale [0..1]

+ radiantFraction  :Scale [0..1]

+ totalValue  :Measure

«dataType»

VolumeType

+ type  :VolumeTypeValue

+ value  :Volume

«enumeration»

VolumeTypeValue

Attributes

+ NetVolume

+ GrossVolume

+ EnergyReferenceVolume

«type»

WeatherData

+ weatherDataType  :WeatherDataTypeValue

+ values  :_TimeSeries

+ position  :GM_Point [0..1]

«codeList»

CurrentUseValue

tags

asDictionary = true

extensibil ity = any

generateDocumentation = true

generateSchema = true

vocabulary = http://hub.geosmartcity.eu/registry/codelist/CurrentUseValue/

0..1

+occupiedBy

0..*

+thermalZone
0..*

1

+household 0..*

1

+equippedWith 0..*

0..1

+address 0..*

«ADE»

+contains

0..* 1

+usageZone 0..*

1

+contains

0..*

0..1

0..1

+occupiedBy

0..*

0..*

+address 0..*

+equippedWith
0..*

0..1

 



 Diagram: TimeSeriesAndSchedule  

 
class TimeSeriesAndSchedule

«type»

_Schedule

«type»

ConstantValueSchedule

+ averageValue  :Measure

«type»

DualValueSchedule

+ idleValue  :Measure

+ usageDaysPerYear  :Decimal [0..1] = 365

+ usageHoursPerDay  :Decimal [0..1] = 24

+ usageValue  :Measure

«type»

DailyPatternSchedule

«type»

TimeSeriesSchedule

+ timeDependingValues  :_TimeSeries

«dataType»

DailySchedule

+ dayType  :DayTypeValue

+ schedule  :_TimeSeries

«enumeration»

DayTypeValue

 Monday

 Tuesday

 Wednesday

 Thursday

 Friday

 Saturday

 Sunday

 DesignDay

 WeekDay

 WeekEnd

 TypicalDay

«type»

_TimeSeries

+ variableProperties  :TimeValuesProperties

«type»

RegularTimeSeries

+ temporalExtent  :TM_Period

+ timeInterval  :TM_IntervalLength

+ values  :MeasureList

«type»

IrregularTimeSeries

+ uom  :UnitOfMeasure

«dataType»

MeasurementPoint

+ time  :TM_Position

+ value  :Decimal

«dataType»

TimeValuesProperties

+ acquisitionMethod  :AcquisitionMethodValue

+ interpolationType  :InterpolationTypeValue

+ qualityDescription  :CharacterString [0..1]

+ source  :CharacterString [0..1]

«enumeration»

InterpolationTypeValue

 AverageInPrecedingInterval

 AverageInSucceedingInterval

 ConstantInPrecedingInterval

 ConstantInSucceedingInterval

 Continuous

 Discontinuous

 InstantaneousTotal

 MaximumInPrecedingInterval

 MaximumInSucceedingInterval

 MinimumInPrecedingInterval

 MinimumInSucceedingInterval

 PrecedingTotal

 SucceedingTotal

«type»

RegularTimeSeriesFile

+ uom  :UnitOfMeasure

+ fi le  :URI

+ temporalExtent  :TM_Period

+ timeInterval  :TM_IntervalLength

+ numberOfHeaderLines  :Integer [0..1] = 0

+ fieldSeparator  :CharacterString

+ recordSeparator  :CharacterString [0..1] = \n

+ decimalSymbol  :Character [0..1] = .

+ valueColumnNumber  :Integer [0..1] = 1

«type»

IrregularTimeSeriesFile

+ uom  :UnitOfMeasure

+ fi le  :URI

+ numberOfHeaderLines  :Integer [0..1] = 0

+ fieldSeparator  :CharacterString

+ recordSeparator  :CharacterString [0..1] = \n

+ decimalSymbol  :Character [0..1] = .

+ timeColumnNumber  :Integer [0..1] = 1

+ valueColumnNumber  :Integer [0..1] = 2

«dataType»

PeriodOfYear

+ period  :TM_Period

«enumeration»

AcquisitionMethodValue

Attributes

+ Measurement

+ Simulation

+ CalibratedSimulation

+ Estimation

+ Unknown

+contains 0..*

+dailySchedule 1..*

+periodOfYear 1..*

 


