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Outline

Data integration in smart buildings: challenges and opportunities
Ontologies in data integration

Reference architecture for dat@driven smart buildings
Applications and results

Challenges and limitations

Ongoing developments

And then what?

=Uw e o e e =
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Smart Building DNA

Smart Buildings Run on Smart Datz

Rich, clean, connected data
Diverse data sources
Consistent quality & structure
Accessibility

Integration

Scalability & Security

Privacy & Ethics

Too I>0 I I I o I
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Data integration challenges

Fragmentation Datalockedin separateHVACIighting, metering,and BMS
Variedformats & protocols Incompatibledatamodels

Limited accessibility Dataunavailableor costlyto extract

Poordata quality: Missingtimestamps calibrationerrors,irregularsampling
Lackof standardization No unified frameworkfor linking BIMand sensordata

Scalability& interoperability: Customsolutions,difficult to extendacrossmultiple
buildingsor portfolios

Inconsistentsemantics No commonnaming,tagging,or metadataacrosssystems,
not machinereadable

6 B4B WP4 Data Integration for smart communication TU/e



The cost

Difficult to expose data

Limited reusability

Limited software automation

Limited modern datadriven software application integration
Increased manual labour

Difficult to integrate third part applications

Building owners losing ownership of data

Too To Too To To To I
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Ontologies: the semantic backbone for smart buildings

A Formal representation of a shared
conceptualisation
A Classes, properties, relationships  —

A Graphbased representation (" room 001 ye——brickhas_("ienp g1
rdf:type

rdfitype rdf:type brick:hasUnit|

In the context of smart buildings:

TBox 1'% \ 4 i

Y
bot:Space rec:Space unitDEG_C brick:Outside_Air

__Temperature_Sensor

A Metadata- physical, logical andirtual
assetdan buildings andhe T brick:hasLocation
relationships betweernhem ———

A Standard vocabularies (e Brick,BOT
Haystack, REC, etc.)

A Consistent meaning across systems
(not naming!)

https://brickschema.org
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Ontology-based data integration

Heterogeneous Domain Ontology-based Smart Building
Information Ontologies Data Representation Layer Applications
Systems

e » BIM ontologies

| R
BIM svst : Optimization
> loT domain BEMS domain > -
SRR Engine (MPC)
r _____ *| A5 onfologies Notifications and
Alerts
BAS systems >
_ e _,,f Monitoring and )
| — = — — = » loT ontologies : Bullding tpelogy \___ Dashboards
| ) .
™,
loT systems » iy . MEF domain = Dlgllal TWIn /:I
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Reference architecture

for smart buildings

User Interfaces

Web
Mobile
Digital Twin

Dashboards

10 B4B WP4£ Data Integration for smart communication

In-house Devices and Systems
EMS

BMS

i

BACnet
Modbus

Drivers/ Connectors

for Devices and Systems
I

|
|
|

External Services

-

Utility

HITP HTTP
MQTT

Integration Software

Drivers/ Connectors
for External Services

ng Business Applications

Metadata Sources

Technical Specs

i

" Drivers/ Connectors for
Metadata Extraction

[ Message

Broker = APT
(Building Operating System)

MOQTT,

HTTP

New Microservice-based Applications ‘

Data-driven Applications

HTTP

Databases

Infrastructure Services

Orchestration Layer (Kubemetes)

Containerization Layer (Docker)

Infrastructure Laver (IaaS, VM, Physical)

TU/e




Applications & Results Sensor data

c c 3 g . Timestamp 11NROOST-HOITRL |11NROOST-BO2TRL
TU/e Atlas Building Digital Twin 30-:04-2021 00:02:00 216 21.1
30-04-2021 01:02:00 22.3 21.1
30-04-2021 02:02:00 21.9 21.2
BMS sensors coding system BIM Model

Sensor Description [Sensor Description
(Dutch) (English)
11INRO10TH28TRL Ruimtetemperatuurl0 221 [Room temperature 10 221
11INRO10L-D28PIRTM |Aanwezigheid 0 221 Presence 10 221
11INR0O10C¥28RKWRSIRegelsignadioelingl0 221|Control signal cooling 10 2
1INRO10THE28MAXBP [Koelingsetpoinil0 221 Cooling setpoint 10 221

52018 atlas licht ruimte  [52018 atlas light space
111BO10PIR0O28INBAL 10 221 10 221

Sensor Name

IFC

#84960= IFCPRODUCTDEFINITIONSHAPE ($,S$, (#84958));
#84963= IFCSPACE ('OLnrpxIav0JudgTy/7JdmW7k',#42,'8.445",5,5,#84942,#84960, 'Zoned- R9', .ELEMENT., .SPACE., $)
#84966= IFCSPACETYPE ('0IBryyMOfFuPnYOCbclfKv', #42,'Zoned— R9 8.445:546246',5,5%,5%,5%,'546246"',%, .NOTDEFINED., $) ;

11 B4B WP4 Data Integration for smart communication TU/e



sensor
TU/e Atlas Building Digital Twin . T
4 / co2
inst:space_892 a bot:Space ; ¥/
bothasGuid "1456e859-A Yy s & @OAKk OOOET C | 2peedet®
inst.co2_8 140 a  brick:Temperature_Sensor ; ‘ =] = 6%"' coz_sensx
brick:hasLocation inst:space_892; oo - air
ref:hasExternalReference [ nstallation -840
a ref:TimeseriesReference s
OAZEKEAO4EI AOAOCEAOcAzA2t5t 22 | n | wr |ow | 028 | TRL
ref:StoredAt inSt:tSdb 1 Building Floor  Confroller Serial Type of
] o Mo. Mo. Mao. sensor
sensors SELECT * WHERE {
B reorssaracrts oot by o ?space props:hasGuid 21456e859- 2e9e- 4e70-
RDF 9341- f073adb2db8e 2 .
[roer PO ?sensors brick:hasLocation ?space .
BEER /< (tarmamroaces Gtransspces oy e oo g ?sensors rdf:type brick:Sensor
[ [ ?sensors ref: hasExternalReference  ?ext
[rosr [ TSR p— ?ext ref:hasTimeseriesld ? tsid
Jrdf/{id}/topics Galman topic by sensce }

12
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Applications & Results
TU Delft BMS Coding system to Brick

Table 1

Metadata extraction from BAS containing time-series reference (ltem Reference) and descriptions

Item Reference Object  Object Point Name Description Description (EN)
ID Type (NL)
1  XXX.FEC005.CLG-O CLG-O AO (33) 201.CV-02V-- Regelafsluiter Cooler control
Mapper koeler valve
2  XXX.FEC006.CLG-O CLG-O AO (33) 202.CV-02V-- Regelafsluiter Cooler control
Mapper koeler valve
3 XXX.SHWP1-FAULT SHWP1- BI (33) 001.TP-01A-- Transportpomp.  Transport pump 1
FAULT Mapper 1 storing malfunction
Systeem nr. | Omschrijving Voorbeeld
001 t/m 009 Ketels 001 = Ketel 1
002 = Ketel 2
011 t/m 019 Transportsysteem Warmwa- | 011 = Transportsysteem ketel 1
ter 012 = Transportsysteem ketel 2
021 t/m 099 \Marmuatar Aarnanan N21 = \Marm watar Arnan 1
| AKM _ Absorptiekoelmachine MC-  Vochtregeling
BA- Brandmelding MT-  Vocht transmitter
BG-  Breekglaasje NB-  No brak
BKA  Brandklep afvoer ND- Nooddrukker
BKT  Brandklep toevoer O-- Optimalisering
BL- Blusgasinstallatie OK- Overvalknop
@MC E!randmeldcentrale E’A— §ysteemdrruk alarm

Identifiers in JC BMS Manual (pdf)

13 B4B WP4£ Data Integration for smart communication

How can we create
semantic models
from this data?

Query timeseries data
with context (e.g., Status
of Valves of AHU 2017?)

TU/e



Identifier Description (NL) Description (EN) Brick Class
S 001 Ketel 1 Boiler 1 Boiler
z 001 Ketel 1 Boiler 1 Boiler
% 101 Koelmachine 1 Chiller 1 Chiller
>
«w 201 LBK 1 AHU 1 AHU
T X‘t h . H I t Identifier Description (NL) Description (EN) Brick Class
g p g Ccv Regelafsluiter Regulating valve Valve
© VA- Afzuig ventilator Exhaust fan Exhaust_Fan
@ Brick pntomgy % CR Cardreader Card reader Access_Reader
brick.ttl 8 HT Enthalpie Transmitter Enthalpy Transmitter Enthalpy_Sensor
Identifier Description (NL) Description (EN) Brick Class
Extract Classes and their definitions ©
1S A Alarm Alarm Alarm
= B-- Bedrijfsmelding Operation status Status
o
o V-- Sturing Control Valve_Command

III Text search engine (Meilisearch)

. {Nid™ 6,
"brick_class"; "https://brickschema.org/schema/Brick#Chiller", API
"definition"; "Refrigerating machine used to transfer heat between

fluids. Chillers are either dire.ct expansion with a compressor or Systam No, IR Contrel Code
absorption type."}, ...
rdf:type rdf:type
Extracting class names and definitions from l l

the Brick ontology

brick:Equipment

Structure of the basic semantic model

14 B4B WP4£ Data Integration for smart communication

brick:hasPoint

brick:Equipment

Point type

rdf:type

!

brick:Point

ref:hasTimeseriesld

brick:Equipment

brick:Equipment

brick:Point

Three parts of the coding system mapped to the Brick ontology

Item reference

TU/e



Applications & Results

MPGCbased Smart Charging

Controller for DSM; Kropman

Breda

A Use of proposed reference
architecture

A Semantic models of the
relevant devices and sensors
(Brick ontology)

A Development of new
ontology for MPC controller

15 B4B WP4£ Data Integration for smart communication

) ) =X
farc: BulldlngLoad

“~ forc:ElectricityPrice

sosa:Procedure

A
rdfs:subClassOf

sba:SmartBuilding
Algorithm

rdfs:subClassOf

sha:EVRealtimeFeedbarck
Algorithm

sosa:Procedure y Gi_

A
rdfs:subClassOf
| |

sba:SmartBuilding
Algorithm X

|

rdfs:subCIass;O
| |

sba:LoadForecast

Algorithm SR el
| | =mpc:hasTime

sha:hasPrediction Resolution
Output S

Forecast

impc:hasinpu
Disturbance
_Forecast

Forecast

rdfs:sub

sba:PVForecast ClassOf|
—

'sba:SmarlBuilding
Algorithm

BuildiiissipGiassor

mpc:hasinput
RealtimeFeedback

mpc:Smart-

UU | Charging-MPC

brick-ev:EV_Arrival_Time
brick-ev:EV_Departure_Time
brick-ev:EV_SOC

mpc:GridPower
IntakePrediction

mpc:EVCharging

Prediction

mpc:hasSystem
'l Behaviour - -
' Predlct\on
1
1
'

mpl: hasOptimum

Results bnck ev EVCharging
CurrentSeipomt lce
MPC Controller
A mpc:hasinput-
Parameter

=== mpc:hasinput
Constraint

Control Input” | s
brick-ev:Minimum Charglng_Current Setpoint

[
I v mpc:hasinput |
soza-Procadure State hrickfev:Maximum_Chafging_Current_Setpcint
Power flow ... ___.____ Information flow

—» mpc:Vehicle_Full_status

—> mpc:Charging_Session_Status

— mpc:Energy_Delivered_to_EV

TU/e



MPC system integration
with the existing building
systems based on the
reference architecture

16

Existing Business Applications

In-house Devices and Systems External Services

Metadata Sources

: Shared Services

Electric | ©CPP e- Mobility " et
=— Utili
BI\)IS - - lo Weather BMS Coding
y (Platform API models, System
v ‘
T S e

BACnet | OCPI | HTTP MQTT |
Modbus | | K
! I
: Integratioh Software !
v y i

Drivers/ Connectors
for External Services

Drivers/ Connectors
for Devices and Systems

oo A
. v
Message Broker ==
%
,,,,,,,,,,, e SR
HTTP!

‘ User Interfaces

New Microservice-based Applications

Cm
O )
oy
(o)

Bui ﬂmg Load Forecast
L Service |

F ecricity che Torecast
?ontro ?elpomt ?xecuhon

‘ ?em antlc-g riven ﬁonaél ity|

Optimization Engine
Service

PV Forecast Service

Real-time Feedback
Service

Drivers/ Connectors for
Metadata Extraction

N

Governance
Monitoring/ Analytics
Security
DevOps and Automation

Infrastructure Services

[ Infrastructure, Containerisation and Orchestration Services
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Semantic model validation with SHACL
(Shapes Constraint Language)

A Data Graph : Semantic model of the
building.

Service X

[Software System]

A Shape Graph: Defines what we expecj
[component]

to have. What data must be present

and how it should be structured for sementcroraviity sewice

the purpose. e.g. All data points mus
have an external reference to a

timeseries identifier. |

A Allows automating the configuration.

17 B4B WP4£ Data Integration for smart communication

depends on depends on
API Application
yContainer] read data
L read: data

I 2 I 2 -
Building's semantic Metadata schemes
models (A-Box) (T-B0X) SHACL Shapes
Graph Database
[Container] B

TU/e



Validation process:

1. Define metadata requirements of each
algorithm using a a shape graph.

2. Use the data graph of the intended
building.

3. Run validation. This highlights missing or
inconsistent data.

4. Generate configurations (mappings,
setpoints, constraints)

18 B4B WP4£ Data Integration for smart communication

shape_graph_brick_Building_Electrical_Meter.ttl
Validation Report
Conforms: True

shape_graph_brick_Outside_Air_Temperature_Sensor.ttl
Validation Report
Conforms: True

shape_graph_brick_Solar_Radiance_Sensor.ttl
Validation Report
Conforms: True

shape_graph_brick_Wind_Speed_Sensor.ttl
Validation Report
Conforms: True
Listing 3: Results of the request GET/validate_algorithm
request with building_id=building_kropman,
algorithm_type=forc:LoadForecastAlgorithm,
artifacts_graph_id=mpc_artifacts.

shape_graph_brick_Outside_Air_Temperature_Sensor.ttl

Violation: Missing required data point

Message: The building must contain at least one instance
of the data point.

shape_graph_brick_Wind_Speed_Sensor.ttl

Violation: Missing timeseries reference

Path: ref:hasExternalReference

Message: All datapoints need a timeseries reference.

Listing 7: Results of the request GET/validate_algorithm
request with building_id=building_vl1,
algorithm_type=forc:LoadForecastAlgorithm,
graph_id_artifacts=mpc_artifacts.

TU/e



MPC System semantics configuration

Jisturbance Forecast Service

A
[Software System]

Disturbance Forecast Service

B
[Software System]

Online Feedback Service

Performs
semantic-based

onfigurations using

[JSON/HTTPS]

[Software System]

Control Setpoint Execution

Service

MPC System
[Software System]

o

Semantic

ngi?ggy , reads from _
API and writes to

[Containef]

Semantic Portability Service
[Software System]

Metadata

_—schema and-
(

»/5emantic models|

L _7_[Container x

GET/config/algorithm
algorithm_type : forc:LoadForecastAlgorithm
building_url building_A

Building Load Forecast
Service

Dynamic data query

ISELECT DISTINCT ?{variable_name} ?Tsid ?DataSource ?APIPath ?refType|
HERE {{

[?cls a <{dp_class}>

[?cls ref-hasExternalReference ?Ext .

[PExt a 2refType

[?Ext ref-ext-has{timeseries} Timeseriesld ?Tsid .

[?Ext ref:storedAt ?DataSource

[?DataSource ref-ext.connstring ?APIPath

BIND(<{dp_class}> AS ?{variable_name}) .

}

Semantic Portability
Service
[Software System]

Static data query

ISELECT DISTINCT ?{variable_name} ?Val ?Unit
HERE {{

?cls a <{dp_class}> .

2cls brick:value ?Vval

2cls brick:hasUnit ?Unit .

BIND(<{dp_class}> AS ?{variable_name})

: semantic models|

{__[Container
s L

Metadata

[Software System] €

Dynamic data config

gElectricalMeterTsid” ...0141",

19
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1gE! D. "~ ‘um:building_krop
i IPath’ ‘kropman nli

‘OutsideAirTemperatureSensorTsid" *...1763',

p

BuildingEl itereports/’,
BuildingElectricalMeterrefType" ref-ext HistoricalTimeseriesReference’

"

Static data config

ChargerVoltageRatingVal': 230',
ChargerPowerRatingVal ‘17",
PowerFactorVal’ '0.95'
ChargerVoltageRatingUni
ChargerPowerRatingUnt
PowerFactorUnit

Semantic Portability
Service
[Software System]

Metadat?x
———»Request ~schenta and o]
e Response "semnnunmeis‘

{_[Container]
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Challenges and limitations

ST ST T T

Metadata conversion (P&ID A
in PDF, tabular, IFC, €tC.) < aonan
Ontology alignment

complexity (Brick, REC, BOT
Lack of tooling supportand @ ™
libraries ' n ¢
Version control of semantic
models |
Language differences (Dutcf

to English)

How do we get theré

20
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il
FREE! Energy o "=

>

Policy Guiding

Solar
% : .‘y Inverter " ‘?\J’\~
‘ N W
1 | Moter i ;{"fﬂ S

Distributed energy
system design
optimization

Data-driven optimization
SBIPV

Images source: Liu et al., 20
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Ongoing recent developments

A Query relaxation techniques (Bennani et al, 2021)

A Automation of semantic model creation
LLMS Mulayim et al, 2025 ML for creating semantic models
MCP (Brick, Microsoft)

A Industry acceptance and enforcement
ASHRAE 223P (Brick to ASHRAE 1:1 for now)
Adding semantic model as a requirement in tender documents

21 B4B WP4 Data Integration for smart communication
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And then what?

To o o o o T

22

Al-driven semantic model generation

NLP for human language to SPARQL

LLMs and control integration

More reusable datadriven applications

Openness about data schema to the building owners

Ability to test new algorithms from the research community (based on

metadata schemas)

B4B WP4 Data Integration for smart communication
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Al-driven semantic model generation

We can use LLMs to generate semantic models for smart buildings

RAG Memory: Storabelled representative examplesf, e.g., building
and BMS metadata entology labels(e.g., from Brick, BOT, or REC)

When new datapoint metadata arrives, the LLM retrieves the tep N
most semantically similar examples

LLM uses these as context to predict ontology mappings (tagging) or
triples, e.g.Sensorl, isA, TemperatureSensor

Do Io o I»

. dzil XHHH
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Al-driven semantic model generation
Human validation
/\/_\‘

2§ 3K2dzf R R2 RawSources Normalization LLM + RAG Review & Versioned
big LLM that does & Extraction Candidate Approval Semantic
A e A - , Mapper Graph
s OSNE UKAYSE P&IDs 2 -NLP, _ - Propose - Store - Generaté
aY2Z2R dzfv I NJ LJ{} L. BMS Points translation ontology high- update RDF
K dzY | y a A y u K Ccsv LJ and rules classes confidence

Vendor tags— -BXtraCt  — confidences— itemsina > —_XPOSEO

Multilingual variables - Retrieve governed 2l PRI
LLM/NLP not as a black  docs (e.g., and building repository analytics
box that creates the EN & NL) el specific
ontology or graph but B examples +

)J _ candidate ontolo
an assistive semantic facts rology
snippets

GSYIAYSSNE ,\/

Reuse approved mappings as future retrieval context
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LLMbased semantic tagging simple example

A Prompt: "Given the point name 'AHU1_SAT' (tokens: ['Air
Handling Unit','1",'Supply Air Temperature']),
i dentify the Brick class. o
A Response® brick:Supply_Air_Temperature_Sensor 0

A Prompt:"Point 'Room101_Temp' (tokens:

[ " Room' , " 101", "' TempRriadcdkireldd9g9s ?0
A Response"brick:Zone_Air_Temperature_Sensor" (or brick:Al
r_Temperature_Sensor , depending on ontology version).

25 B4B WP4 Data Integration for smart communication TU/e



LLMs and control integration

f1 Facility Manager Input 2 LLM interpreter 3 Semantic Mapping |
MPC or MCP? Why not both! oo ( i
50 @B —
22°C"
Model Context Protocolan STT/ e Semantic model
set temperature
Open Standard that ASR target: Roqm101 5 Command translator
. control variable:
standardizes how large temperatire
GPT4/ | value: 22°C @ o
language models (LLMS) Codex 7 ’ e L
connect to and interact with [ N T |
external tools and data source T e 6 BMS System
hasbeensetto22°C |€—— | os
\ y, |0 zl-
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https://pixabay.com/photos/bonsai-tree-japanese-traditional-1134685/

Energy consumption

Even the most modern utility buildings
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WaaromSmart Buildings & Al Technologie?

Voldoen aan wetgeving voor
smart building om energie te

besparen
\

* *
* *
* *

- ﬂ i
uropese

wetgeving Nederlarttise

wetgeving

e GACS-plichtin 2026
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wordt van jegebouwbeheersysteeri

controle verfiesdata

controleerbaarheid integratie van gbs energie
te dom 2 afhankelijkheid gebrek aan controle
geen openbaar geheim verkeerde data controleverfies
security issues begrip

gevoel van vrijheid dat i om geld vraagt

ik ben nieuwsgierig handmatige tuning verkeerde voorspelin

persoon tracking

grip hacking hac kers Seciiri t / comfort managemaent

ikhebteweinigkennis

gn raampje z¥ opn m
foute analyse

verkeerde prognose - niet bang. uitval internet
onverwacht ingreep i 13 ¢ i‘ en m mijn gegevens kennisniv medew
i % nchosies e - oy foute besliasingen lose control
ofpte (O onbeheersbaar niets (/N . n controle meer
s veel context nodig geen co o -

:
s X

veiligheid

netwerkveiligheid

3
N

T niet bang

gelukkige gebruikers hoge verwachtingen

kritiek data publiek

>

'U'\‘ >

security aanval

verst de basis goed controle verlies

is al onderdeel

nergens voor 4 - } r i v a ﬁ i n 'et . '
X t t -
mijn locatie bekend WD PR W aisysteem overneem

en overs kno
qe o ule P minder autonomie,

mis bruik

TU/e



.((((((\} _

S ,""L
B Gebouw33 Pulse- MPC



Gebouw28: Geautomatiseerddoutdetectie en
diagnosis(FDD m.b.v. Machine Learning

- Neuraal brein payesiannetworks) worden
gebruikt om diagnoses te stellen waarbij
domeinkennis wordt gebruikt bij de definitie (V)

van de relaties

- Belangrijkeinputs van het 4S3F proces:
- Gedetecteerde afwijkingen/fouten
- Energiebalans
- Operationele status




Gebouw33: Data gedreven automatische
aansturing met modelpredictive control (MPC)

Physicaimodel driven Machinelearning, datadriven
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HVAC fault detected
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2. Roadmap Smart Buildings

Evaluate Improve Integrate

- LT c
EaS SV cSeen
_ " system

SR Roadmap voor gebouwbeheerders - s aon
Sesd | BAB Webinar 19 Bl | s

ategy
entati

Define data
gap

Select
integration

https://brains4buildings.org/2024/10/17/1®ptimizingasset
tools and

managemenia-road mapfor-leveraginesmart-buildings/

processing:
Develop
testand

application
logic

Existing
systems
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3. Inventarisatie Gebouwinformatie

1. Meta-data:Plattegronderz. ~ w ddclida&schdéekeningen
2. Historischeimeseriesdata: GBSenenergie data
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Data structure

Room control

Access buildingmanagement system

Data building 33 - 2019

Data building 33 - 2021
Data building 33 - 2022
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4. Integrate new system (I)

Realtime dataontsluiten

2. GB3neten& sturen
a) ProjectplanNJA & hePetkei
b) APItoegang
c) Update software

A X wachten

R 7 £imna o HORY PRy D DO

3. Vertalennaar standaard

i

#generatemy-metadata-
schema

o

Brick
A uniform metadata schema for
buildings

Referentiearchitectuur

loT Platiorm 1 10T Platform 2 #\TNdZ

Data Providers :
") :
@ © @
) ¥ ¥ Y i
( z\/ﬂ Message Broker (i) mosaultto | |
Y
Timeseries
b Message Processor database
i(s) * | Archival
— Pub/Sub Message Broker e { E] @
L
S A ';
:\f J/ 2. SPARC}L queryto ,,,': 5\) 777777 4. Subscribe to the topic by joining "Room”
getthe sensor toplc - : i Authentication and
RDF store — | API @ «——>Auihemtoane
: ] authorization
.»GraphDB S G CEI e

the sensor topic T
1. HTTP request to 5. web application receive TWS
Get sensor topic

real-time data through h[[pl
WebSocket

Application 1 Application 2 Application 3

DDDTU/e

Different client
applications can use }
the API to access real
time data



4. Integrate new systeng data standaard

Example of naming convention in Johnson Controls

TU Delfsensomamingconvention
(H1) HHE XHHEXK

(##)¢ Building number

###tc System number

XX¢ Control engineering code

XX ¢ Reporting, measuring and control code

To To I I

[ Name

Description.

\orstgevaar

(28) 201.TA-01A--
(28) 202.VA-01A--

Afzuigventilator storing

28 VT-01A-- [Toevoerventilator storing
(2§) 201.§P-01A-- Circulatiepomp verwarmer storing
28) 201 VW-01A-- \Warmtewiel storing

Afvoerventilator_storing

Regelafsluiter koeler

Regelafsluiter verwarmer

Toevoerventilator bedrijf

(28) 302 HL.OLMY.

Flowmeting LBK2

28) 302.PL-010\F-

IAfzuigdr ukopnemer

(28) 201.TT-

Retourtem peratuur

(28) 201.PT-§1M--

Inblaasdrukopnemer

(28) 20L.TT-04M--/

Inblaastemperatuur

(28) 201.PT-01M--

Afzuigdrukopnemer

(28) 201.MT-01M--

Inblaasvocht

System number:

Control engineering code:
CV = Control valve

Process number

Reporting, measuring
and control code:

M--: measurement

(28) 302.VA-01B--

Afzuigventilator_bedrijf

(28) 201.CD-02SW-

Afblaasluchtklep west vrijg.

(28) 201.CD-02S0O-

Afblaasluchtklep oost vrijg.

(28) 302.VA-01S--

Afzuigventilato vrijgave

(28) 201.VT-01S--

Toevoerventilator vrijgave

(28) 201.CP-01S--

Circulatiepomp verwarmer vrijg.

(28) 201.WW-01S--

\Warmtewiel vrijgave

(28) 201.VA-01S--

Afvoerventilator vrijgave

(28) 201.CP-01B--

Circulatiepomp verwarmer bedrijf

(28) 201.WW-01B--

\Warmtewiel bedrijf

Alarm
Bedrijffsmelding
Dicht
Hoofdschakelaar
Lokaal bediend
Lichtgroep
Meting

Open
Schakelen
Telling(er)
Sturing
Werkschakelaar

Werksetpunt

Instelling (X-as)

Setpunt verstelling
ling (Y-as)

(28) 201.VA-01B--

Afvoerventilator_bedrijf

(28) 201.WW-01V--

\Warmtewiel sturing

(28) 302.VA-01V--

Afzuigventilator sturing

(28) 201.VT-01V--

[Toevoervent. sturing

(28) 201.VA-01V--

Afvoervent. sturing

(28) 201.SC-03M--

Signaal toerenreg. VA

(28) 201.SC-02M--

Signaal toerenreg. VA

SU- urgente storing
SN- niet urgente storingsmelding
SR- reset op afstand (GBS)
SB- brandsturing
SI- brandschakelaar ventilatie in
SuU- brandschakelaar ventilatie uit
SS- staffel relais
SRP resetplus

meldingen

BR- reset storing



5. Proof of Concept

https //bralns4bU|Id|nqs orq/learnln{mommunltv/

rbinars on smart buildings
tems

ing energy consumption and increasing |
exibility of a nearly transparent building

sbinars on smart buildings energy

pdge-based vs. Data-driven?
etection and diagnosis in buildings: theories
actical challenges

& Monitoring of Building Energy Systems:
In Network-based Fault Detection and

PC is of an Air-handling Unit in a Dutch

ity Building

#13 Optimising energy consumption and #18 Fault Detection and Diagnosis in Buildings #20 Real-time monitoring of Building Energy
increasing energy flexibility of a nearly Systems
transparent building using MPC

Open knowledge platformipsmrainsabuildings.orq/2025/02/20/2:0per+
knowledgeplatform-practicatinsightsinto-data-in-the-built-environment/ TU /e
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5. Proof of Concept Dataplatform
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