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1. Introduction and aim

The deliverable reports the overall methodology employed to create 3D urban models, enrich them with
energy-related information and perform queries to understand their energy performances. In other words,
the deliverable includes the contents of the 3DEMS module of the project OnePlace platform, based on
outcomes of A.T1.2 “Creation of realistic 3D building models” and A.T1.3 “Estimation of PV potential and
heating losses”.

2. Methodology

The overall transnational methodology behind the realization of the 3DEMS module of OnePlace includes:

o Data collection: geospatial data (footprints, LiDAR point clouds, terrain models, orthoimages, etc.)
need to be collected in order to create 3D building models. Moreover other energy-related data
(e.g. energy consumption, CO2 emissions, heating consumption, etc.) should be collected,
harmonized, stored in databases and linked to the buildings, e.g. using building IDs, geolocations,
etc. (D.T1.1.1-2-3).

¢ 3D model generation: depending on the available geodata, different procedures can be applied to
produce 3D geometries, i.e. 3D envelops, at different geometric resolution and with different levels
of detail - LOD (D.T1.2.1-2-3).

e Further data generation and collection: 3D building geometries, coupled with terrain information,
occlusions and geolocations, can be used to estimate the photovoltaic (PV) potential of building
roofs and produce 3D solar maps (D.T1.3.1-2). Heating looses from building facades can be measured
using thermal cameras (D.T1.3.3)

o Data and geometry linking: the created geospatial databases allow to connect heterogeneous
information with geometric/3D information, retrieving such info on demand and with specific tools.

e Data visualization on the web: using OGC web platforms (e.g. Cesium) all collected / generated
information can be visualized online. Queries can be performed producing new visualization
scenarios in order to better understand energy flows, requests, etc.

3. Examples

The following figures report some examples of possible consultation performed within the 3DEMS module of
the OnePlace platform. It can be noticed that any type of information, linked to a specific building, can be
queried, analysed and visualized within the 3D environment of the city. Reconstructed 3D urban
environments bring various advantages in visualizing such energy-related information as they allow to better
interpret and understand the condition of the considered building.
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OneQPlace Pilots and cities ~  PAS - Plonsk, Poland - E G] E
‘The Online Energy Platform

Plonsk

¥ Building type: public building ’
Building type: Educational
Electricity consumption [kWh/year: 26.667
Energy audit: 2018
Energy consumption (heating) [GJ/year]
229.99
Energy efficiency measures already
implemented in the building :
‘Thermomodernization of external walls and
plinth walls - insulated with a layer of
polystyrene with a thickness of 10 cm
Energy source type (heat): gas boiler
Estimation of the amount of heating losses in
the building: 0.150616
Height [m]: 12
Official name: Primary School No. 1 in Plofisk

<

g Recommended energy efficiency measures for
| PlonsK the building: Modernization of lighting for
energy-efficient

Technology used to harvest a renewable
energy source: None

The specific C02 emissions: 46.45
The total 02 emissions: 68.1
Typology (number of floors): 4
Year of construction: 1905

Figure 1: 3D digital city with a query performed to visualize the available heterogeneous information of
the building.
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'Figure 2: Photovoltaic (PV) potential of building roofs displayed per month and as a yearly sum.
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One¥-Place Pilots and cities ~  PAS - Plonsk, Poland - E @E

‘The Online Energy Platform

Plonsk

¥ Building type: residential building s

(unmapped)
¥ Height [m]: 10.47 s
Steps
Red, Yellow, Blue -

[ T |
803

OnePPlace Pilots and cities ~  PA7 - Velenje, Slovenia - E @E

‘The Online Energy Platform

Velenje

Building Type: Izobrazevalna ustanova
Height [m]: not available

Extended attributes (18)
¥ Building ID: 25586229 s
¥ Building ridge alttude [m asl): 403.4
¥ Electricity: 16.31 ’
¥ Energy audit: Ne ’

Energy efficiency measures already
implemented in the building: Okna, delno
termostatski ventili.

Energy source type (heat): Daljinsko
nje

Harvest: Ne
¥ Heating: 0.381 4
Steps
Red, Yellow, Blue -

1
-Im

Is it equiped with smart meters?: Ne e
B ¥ Lowest point alttude [m asl): 387

Name: 0§ Antona ASkerca

B 7 Number of floors: 4 s

Recommended energy efficiency measures
for the building: Toplotna izolacija, stresne
kupole, razsvetljava, senzorji gibanja.

Status: Public e
Terrain altitude [m asl]: 389.3

<

Figure 3: 3D buildings grouped and visualized based on their heiht (above%r heating needs (beow).
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