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Problem in Scope
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Data exchange of today
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Change management
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Change management
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Future scenario
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How to integrate the architectural
model with the engineer’s demands
and the actual systems installed in
the future building?
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Linked Building Data



@ Llinked

Home / Linked Building Data...

LINKED BUILDING DATA COMMUNITY GROUP

This group brings together experts in the area of building information modelling (BIM)
and Web of Data technologies to define existing and future use cases and
requirements for linked data based applications across the life cycle of buildings. A list
of recommended use cases will be produced by this community group. The envisioned
target beneficiaries of this group are both industrial and governmental organisations
who use data from building information modelling applications and other data related
to the building life cycle (sensor data, GIS data, material data, geographical data, and
so forth) to achieve their business processes and whom will benefit from greater
integration of data and interoperability between their data sets and the wider linked
data communities. For example, benefit may be obtained by publishing and
combining localised data on new cheaper building materials, energy efficient building
devices and systems, along with real time data on weather patterns, energy prices and
geodata. By making this data available to applications, they will be better able to
support decision makers during the whole of the building life cycle, which includes
design, construction, commissioning, operation,
retrofitting/refurbishment/reconfiguration, demolition, and recycling of buildings. The
group will engage with these beneficiaries through surveys and events organised in
'tiDﬂ with the affiliated workshop series on Linked Data for Architecture and

Construction (LDAC).
Building
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Pull requests Issues

Marketplace

Explore

ol P W3C Linked Building Data Community Group

'.* ® Git repository for the LBD Community Group at W3C

L B D https:/ fwwww 3. org/community/Tod/

E]Repositories 7 People 5 Teams 0 Projects D

Ibd

The source of the W3C Linked Building Data Community Group website
https://w3c-lbd-cg.github.io/lbd/
linked-data w3c ontology

building-smart

@HTML %9 %9 Updated on Aug 2

IFCtoLBD

Web application that transforms IFC files to Linked Building Data

._}prScr3:-t '?' g é«Ié MIT Updated on Jul 31

bot

Building Topolegy Ontology

@HML W5 Y12  Updatedonlun 21

product
Product Cntology

w2 ¥2 \Updatedonluns

opm

Ontology for Property Management

Data Community Group

Type: All =

Language: All = New
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BO

J The Building Topology Ontology

For describing any zone or

element in its context of the

building in which it belongs

[O D/\/\J Ontology tor Property Management

For describing temporal

design properties that are
ikely subject to changes
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For describing products

with relation to buildings
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For describing properties

with relation to buildings
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BOT

Main Classes

{ bot:/one } [boT:E\emenT}
A spatial 3D division. Constituent of a construction entity
An instance of bot:Zone can contain with a characteristic technical function,
other bot:Zone instances, making it form or position

possible to group or subdivide zones.

{bo’r:Si’re} [bo’r:Bui\ding} {bo’r:S’rorey} [bo’r:Space}

Zone Subclasses

oy

f
<=
14 / 28 SSN2018 mhra@niras.dk N I R“S <=




BOT

Selected relationships

{ bot:/one } [boT:E\emen’r}
TBox rdf:f?/’gq // \\ rdftype : rdftype
ABox L
arch:spaceA arch:spaceB arch:WC]

/

bot:containsElement

boT -adjacentZone
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The case
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6 Datalognings tidspunkt Regulerings  Holde tid Luftkvalitet Aktuel Temp. Setpunkt Temp. SetpunktTemp. Setpunkt Temp. Hyst. Temp. Hyst. Temp. Max. Temp. Min. Temp. Radiator  Ventilation Ventilations

7 Dato kKlokken Status (sec) ppm (°C) Calculeret (°C) kKomfort (°) Standby (°C) Varme (°C) Vent. (°C)} Bruger (°C) Bruger (°C) ﬁ.bning (%6) Indblasning (%) Anlaeg "

8 | 09-03-18 00:18| OPVARMNING 1500 425 21.5 22.5 22.0 22.0 0.0 1.0 22.0 19.0 70 10 VE4D

9 | 09-03-18 00:47| OPVARMNING 1500 425 214 22.5 22.0 22.0 0.0 1.0 22.0 19.0 100 10 VE4D

10 | 09-03-18 01:18| OPVARMNING 1500 425 21.8 22.5 22.0 22.0 0.0 1.0 22.0 19.0 100 10 VE4D

11 | 09-03-18 01:48| OPVARMNING 1500 425 22.1 22.5 22.0 22.0 0.0 1.0 22.0 19.0 a0 10 VE40D

12| 09-03-18 02:18| OPVARMNING 1500 425 22.3 22.5 22.0 22.0 0.0 1.0 22.0 19.0 a0 10 VE4D

13 | 09-03-18 02:48| OPVARMNING 1500 425 22.4 22.5 22.0 22.0 0.0 1.0 22.0 19.0 50 10 VE4D

14 | 09-03-18 03:18| OPVARMNING 1500 425 22.2 22.5 22.0 22.0 0.0 1.0 22.0 19.0 20 10 VE4D

15 | 09-03-18 03:48| OPVARMNING 1500 425 21.7 22.5 22.0 22.0 0.0 1.0 22.0 19.0 40 10 VE4D

16 | 09-03-18 04:18| OPVARMNING 1500 425 21.4 22.5 22.0 22.0 0.0 1.0 22.0 19.0 o0 10 VE4D

17 09-03-18 04:48| OPVARMNING 1500 425 217 22.5 22.0 22.0 0.0 1.0 22.0 19.0 100 10 VE40D

18 | 09-03-18 05:17| OPVARMNING 1500 425 21.9 22.5 22.0 22.0 0.0 1.0 22.0 19.0 100 10 VE4D

18 09-03-18 05:48| OPVARMNING 1500 425 22.2 22.5 22.0 22.0 0.0 1.0 22.0 19.0 a0 10 VE4D

20 | 09-03-18 06:18| OPVARMNING 1500 425 22.4 22.5 22.0 22.0 0.0 1.0 22.0 19.0 70 10 VE4D

21| 09-03-18 06:48| OPVARMNING 1500 425 22.3 22.5 22.0 22.0 0.0 1.0 |

22 09-03-18 07:20) OPVARMNING 1500 425 22.0 22.5 23.0 23.0 0.0 1.0 | .

23: 09-03-18 V7:48 OPVARMNING 1500 125 21.9 23.5 23.0 23.0 0.0 1.0 1 Sensor Observatlons
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30 | 23.0 23.0 0.0 1.0 |

31 09-03-18 11:49| OPVARMNING 1500 425 23.4 24.0 23.0 23.0 0.0 1.0 22.0 19.0 70 10 VE4D

32 09-03-18 12:20| OPVARMNING 1500 425 23.5 24.0 22.0 22.0 0.0 1.0 22.0 19.0 40 10 VE4D A
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Data structure
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Data structure
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Data structure
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Implementation
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https://youtu.be/P_38glvrbmg



https://youtu.be/P_38gIvrbmg
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Final words



Conclusions

 Data model developed organically as project evolves
e Explicit information exchanges through all processes

e DEMO illustrates the ease of accessing the data
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Future work

e Post-processing of observations

e Use Linked Temperature Data Cube to pre-process the
hourly, daily, weekly, monthly and annual min/max/avg temperatures explicitly

e Optimize control of flow systems based on observations

* Re-do thermal simulations with actual occupant loads and weather data
e Use in real project to examine work flows and benefits

* Development of dedicated tools for describing control strategies etc.
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