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Objectives

WHAT IS IT FOR?
* Provide a data set to model energy flows inside the

buildings for urban scale calculation

« Share general information concerning the energy

Installations between different actors

WHAT IS IT NOT FOR?
* Provide complete energy component models for

simulation purpose



Our Methodology

« Study of existing dataspecification projects concerning Energy
Systems at urban scale
v INSPIRE
v' U.S. DoE Building Energy Data Exchange Specification (BEDES)
« List of Use cases (simulation and modelling) from the different partners

» List of requirements enabling these Use cases

» Development of a class diagramm



U.S. DoE BEDES

ENERGY.GOV

Commercial Facilities
Facility-level data for
commercial facilities (e.g.
gross area, year completed).
Each facility has one or more
activity areas.

Activity Areas

Data specific to area(s)
within a commercial facility
associated with a particular
type of activity (e.g. number

of hotel rooms).

_<

One to many
relationship

Site
Location-specific data for a
facility (e.g. zip code, climate
zone). A site can have one or
more commercial and
residential facilities.

Systems
System and component
characteristics of the
facility (e.g. lighting, HVAC,
envelope, )

Measures
Energy efficiency measures
or other changes that affect
the energy use of the
facility (e.g. retrofits,
commissioning, additions).

Energy Use
Data on types of energy
use, by fuel and end use.
Each energy use has a set
of time series data.

Residential Facilities
Facility-level data for
residential facilities (e.g.
gross area, number of
residents). Includes single
and multi-family facilities.

Time Series
Time series data for
each energy use (e.g.
monthly billing data,
interval meter data).

Supporta wide range of
existing data sources (from
manufacturers, installers,

operators, measurements)
Structure splitted between
residential and commercial

facilities

Many code lists which may
be reused in CityGML

Actual version: 2.3 (feb. 2013)



Modelling decisions

Energy Systems splitin 2 categories: EnergyGenerationSystem

and EnergyDistributionSystem

Energy System objects only include parameters intrinsic to the

systems (no operating information)

Operating information are included in an object OperationMode

linking EnergyGenerationSystem and EnergyDistributionSystem

Energy time-depending data are modelled with the object

EnergyAmount



Interaction with other ADE / CityGML developments

« Connection with Utility Network ADE (at less in case of District

Heating/Cooling Systems)

« Use of TimeSeriesML for EnergyAmount?

« Use of Metadata (source of the energy consumption and operation
data)



Schema - overview

bldg::AbstractBuilding K> bldg::BoundarySurface

A

ade::AbstractBuilding ade::BoundarySurface

- connectionToDHS -boolean
- connectionToElecGrid :boolean 0.1
- connectionToGas -boolean

- referenceGeoCoordinates -gml:-Point

comesponds to...
1
0.
0.*
ThermalBoundarySurface(?)
UsageZone ThermalZone
bounded by - solarirradiances list=EnergyAmount=
- EnergyAmounts list=EnergyAmount= ‘E]::f‘ P

EnergyDistributionSystem senumerations

DistributionType

distnbutionPerimeter distributionType
- endUselUnit int

room
- installedMominalPower -double dwelling
- insulationStandard :String storey

- medium MediumType building

- nominalFlow :double
- nominalReturnTemperature :int
nominalSupplyTemperature double

groupOfBuildings

aenumerations
EnergyGenerationSystem EndUseType
- - ) L~ N
efficiencyUnit -String OperationMode lighting

- fuel :EnergyCarrier

- installedMominalPower :double

- model String

- nominalEfficiency double

- number :int

- productAndinstallationDocument extemLink
yearOfManufacture int

AAN N D X

space heating

- confrols :ControlType space cooling

- endUse EndUseType ventiation
- energyAmount -extemlink

- ] domestic hot water
S yearyGlobalEfficiency :double cooking

\/ electricalAppliances
7

other / combination




Schema — energy generation systems

EnergyGenerationSystem 1

efficiencyUnit -String

fuel :EnergyCarmier e —— d Energy Gen eratlon

installedNominalPower :double - - controls ControlType

model :String 01 g_*|- endUse :EndUseType

nominalEfficiency :double - - energyAmount -extemLink S m

number :int - yearlyGlobalEfficiency -double ySte S are

productaAndinstallationDocument extermLink

yearOfManufacture cint Spec|f|ed
\\ depending on the

‘ system type
Boiler / heat ump \ combinedHeatPower AN y
- Generic Data:
condensation :boolgan - | camotEfficienty double - echnologyType chpType - Partial Load Matrix (Boilers, Heat

pumps, CHP etc.)

/ - | heatSource ‘heatSourceTyp

\ \m\\m - Some standardized

solarT ermaISysT.en}

installationSurface ade:BoundarySurface

collectorSurfacel :int - cellMaterial -String .
installationSurigce :ade:BounfdarySurface collectorSurface -double and some gen eric

\ \ parameters

DistrictMetworkSubstation storageSystem MechanicalVentilation
networkld :int - deperdiionFactor :double - heatRecovery boolean
networkModeld -int - storedEnergyType EnergyCarrierType - recuperationFactor :double

volume :double

« Storage systems

electricalResistance

are Energy

Generation Systems



EnergyAmount

» |dentity used for energy flow

study

EnergyAmount

energyCamier :EnergyCarrier

T E T
cnemyUse -EndUseType « May be energy demand,
id -String
alles Tmebismte alue energy consumption (final)

EnergyCarrier

co2EmissionFactor :double or primary energy

energylDensity -double
primaryEnergyFactor -double
type EnergyCarrierType

* Includetime-depending

data
senumerations aenumerations eenumerations
EnergyType EnergyCarrierType EndUseType
demand natural gas lighting
final energy electricity space heating e M m ni r r
nalenergy slectn e ay be monitored o
hrc:_t”w:ter ventilation
chilled water domestic hot water Ca|CU|ated data
propans cooking
coal . electricalAppliances
wood chips other | combination
wood pellets
« May be stored in the CityGML

file or in an annex database®



Collect and synthesize feed-backs outside the working group

(rest of ADE Energy group and beyond)

Refine the data model, integrate further HVAC systems

Test this data model in practice

(Use cases and urban energy simulation)
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