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‘Schemas’

« Skemaer strukturerer database-indhold,
sa andre mennesker (og computere) kan
gere brug af den

« Skemaer er dokumentation for
— de enkelte tabellers indhold
— tabellernes relationer
— datakilde, navn, enhed, datatype etc

+ Alle relationer skal defineres farste gang
og kan ikke aendres

« Schemas = metadata-containers

Customers

customerID Int

firstName String

lastName String
birthDate Date
moneySpent Money

anniversary Date

Employees

employeelD Int
firstName String
lastName String
birthDate Date

Products

productID
category

price

orderID
customerID
employeeID
productID
orderTotal

orderDate
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IFC er et officielt skema, som strukturerer (statisk) 3D
bygningsinformation

e P -
IfcObjectDefintion . I

-IFC 2x3 Schema

IfcObject CifcTypeObject |

-Instance of product - |-Type of product : |

______ |

| ' '

I

lfcProject lfeGroup lfcProduct I ;
I

| ;

I

| | :

I

lfcSystem lfcZone lfcElement HcSite | )
| |

I :

I

IfcBuilding | :

1fcColumn | |

| I

IfCBuildingStorey | :

lfcBeam | |

KcSpace | l

Others | !

Occurence Type |
. _ | X

Achuthan et al. (2021). Energies 14, doi: 10.3390/en14196017
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- Ontologier
- -
En formel beskrivelse af koncepter og relationer = schemas
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Via ontologier kan forskellige domaner bindes

oD
o
=
Categorization of related ontologies
Domain Sub-domain Ontology
P Building o
] Assets & \_{: Topology
Topolo: |
[epiaye | Metadata & | /7ot it (Rece
Tagging
Energy System  OEO
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Energy‘ PowerOnt
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Device
Modeling Bogant
e Energy
> Smart Building Ihration ThinkHome
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Applications S 2
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Monitoring &
L» Building Atomation DigitalBuildings  PA ontology
Management Energy
BEMS NewOSEIM
Management
Demand DELTA OpenADR
Response
: . As|§et§ & SARGON
Building-to-Grid Applications
| Integration
L g Prospmgr SG-Ont  SG BEMS
Coordination
Power System  SSG
Energy o 3
Flexibility ——— EF Description  Mirabel

Han Li & Tianzhen Hong (2022)

DTU

| knowledge graphs

s
-feeds
o s !
BN o001 crvironment | Shade setpoint 7 # .'f(?{‘dsHL'HdTO
- = Vs i i
- / .f?eds — Segment % n
H1 Suj ‘water ( out globalinadiason 1
- te-npera&“r: setpoint | Imabsetrodiion ¥ / / feedsFluidTo
_— |
— / -
/ o
— / / Fitting
/ — / + A/ II.I
/// Coasmon / _y Zone +—_ feedsFluidTo
\o+ prmptsmpassepon |/ ot e ) | > : e
\ [\ / | { ..
/ / N on '
/ I feeds /

feedsFluidTo
/

\

| Supply damper

‘ -
cr—d » . :Segment
. \ |
- / \\ / >
V1 Supply air _ / & T ] % EIJ
temperature setpoint ‘feedsFluidTo .[t.z.dsFIllludTu ‘,'Lf"

Brick

‘ recovery 'erminai '/;I ..\‘_ :Segment t”“ bot: LOCBtiOn
S~ \ //,,//“:; (o ) N T feedsFluidTo
..eaﬁgcqi. | T e fso:Component
. sedsFluidTo : Py
B A brick:Equipment
Bjornskov & Jradi (2023) Inferred

Mavrokapnidis et al., BS2023

Title




Knowledge graphs kan udvides
og beriges Ilgbende
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M.H. Rasmussen (2019), Digital infrastructure and BIM, PhD thesis, DTU
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Detailed performance benchmarking
Rule-based fault detection
Model-based control optimization
Load balancing

Cross-sectorial optimization
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Rectangular

™
E 100
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HYDRAULIC-CALCULATION MANUFACTURER E
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50
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Simplified Accurate
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<> tﬁ
T -
/ INDOOR MATERIAL ENERGY
CLIMATE CONSUMPTION CONSUMPTION |
| 9 oo
X Q0 ) cvy
- s
DATA VISUALIZATION
Condition AHU Type Energy

Cons. [kW

Peak-load cond. with existing system
Peak-load cond. with new system
Part-load cond. with new system

Kucukavcei, DTU, 2023

Geniox27 128,245
Geniox22 96,400
Geniox18 89,369
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At bringe orden til kaos og lukke informationshuller

« Stil krav til din CTS leverandgr

* Anvend Bygningsstyrelsens sensorbestyknings-paradigme

» Data skal logges i database udenfor CTS system

« Simpel navngivning af datapunkter er ikke nok som metadata

« Anvend IFC+BOT+BRICK(+FSO) til at beskrive komponent-interrelationer

» Egen IT afdeling kan lave db-queries, webpages, opseette regel-baseret monitorering,
binde information fra forskellige databaser sammen

« Digital standardisering er pa vej. Bygninger ligner mere og mere computere.

« Software er den eneste skalérbar ressource vi har
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Mange tak

Lektor
DTU Construct

cahv@dtu.dk

+45 40 87 97 49



mailto:cah@byg.dtu.dk

	Linked Building Services
	HVAC designproces�
	Dias nummer 3
	Indbyrdes afhængigheder i HVAC�
	‘Schemas’
	IFC er et officielt skema, som strukturerer (statisk) 3D bygningsinformation
	Dias nummer 8
	Ontologier�En formel beskrivelse af koncepter og relationer = schemas
	Via ontologier kan forskellige domæner bindes sammen i knowledge graphs
	Knowledge graphs kan udvides�og beriges løbende
	Dias nummer 12
	Dias nummer 13
	Dias nummer 14
	Dias nummer 15
	Dias nummer 16
	Dias nummer 17
	At bringe orden til kaos og lukke informationshuller
	Mange tak

