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Overview

1. Interoperabillity problems in AEC industry
2. Enterprise Data
3. Performance Framework

4. Performance Framework Tool
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a Background

Interoperability problems in AEC industry
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Organisations incur substantial costs due
to lack of interoperabillity
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A concrete example 2
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Technology and Data Interoperabillity

» Data scattered among different information systems

» Multiple incompatible technologies and schemas make it difficult to use

» Metadata, schema information and application logic all entwined
» Difficult to reuse data

» Data usually described to suit the application

» |nstead, describe the data itself, separate from any application

» Use Open Data principles to publish this data

» Any application can then access this data

_— Ryan NN
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e Enterprise Data

Can the semantic web play a role?

— Ryan VAN
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Enterprise Data

» Companies outside AEC industry have experienced
similar problems with data

®» Recognised value in being able to access data at an
enterprise level

» Different approaches
» \\Veb oriented archtecture
» APIs

» Semantic Web

_— Ryan NN
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Semantic Web

» \Web of Documents — html links to

biect predicate biect
subjec > objec
documents ! !
» \Neb of Data - link actual pieces of data
locatedin
Galway » lIreland
» RDF - subject -> object -> predicate
» ' locatedl
Use RDF to publish AEC related data — ocatedin_, i
» Tool sets and rule engines can make
connections from there Ed worksln _ _ NUIG

» Sits on top of existing architecture, does

not replace it

o
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e Performance Framework

A means to navigate through web of data
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Navigate through data

®» Once enterprise data available in useable format,
then what?

» |nterested in building performance

» Carbon Buzz - buildings consume 1.5 -2.5 times energy
predicted at design time

» Buildings not optimised
» Poor fault detection
®» |mpact of decisions not clear

» Provide a road-map through data

» Performance Assessment Framework
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Define information required by stakeholder and
related data )

Scenario Description

Performance Bui_lding Perfgrm_ance Performance ol Datum Sources
Aspects Objects Objectives Metrics
I ) ) M)
) ]
S e/ ——/
M) ) )
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Analyse comfort and energy consumption Ll RS
Scenario: Compare Comfort & Energy Consumption

Performance Building Performance Performance

: o . Formulae Datum Sources
Aspects Objects Objectives Metrics

Measured

] Datum 1: Zone
6: Temperature (°C)

Building intain Zone Zone e )
Function mperature Temperature = (Datum1)
& Datum 1: Zone
Temperature (°C)
Simulated
Measured

Datum 1: Water

Flow Rate (kg/s)
Datum 2: Water

Supply Temperature (°C)
Datum 3: Water

! ! Return Temperature (°C)

Energy imise Chiller Chiller Energy  =(Datum 1*Constant
Consumption peration Output *(Datum3-Datum?))
El Datum 1: Water
Flow Rate (kg/s)
- Datum 2: Water
Supply Temperature (°C)
Constant = Specific Heat Capacity of | Datum 3: Water
output fluid measured in J/kgK R e ()
Simulated
Ryan
INFORMATICS RESEARCH UNIT FOR SUSTAINABLE ENGINEERING (IRUSE) IRU

Proceedings of the 13th International Conference for Enhanced Building Operations, Montreal, Quebec, October 8-11, 2013



ESL-IC-13-10-45a

Performance Framework
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Performance Framework

Q Tool

Enhanced Decision Support
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Performance Objective

» Performance
Objective associated
with building space

» Metric used to
evaluate objective

®» Performance
Assessment ontology
used to create
Instance of scenario
graph in RDF
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What’s under the hood?

» RDF used to describe
performance objective

» (Clear link to building object

» Can be associated with
data stream

» Measured — Semantic
Sensor Ontology

» Simulated - SIM model to
RDF conversion

®» Scenario model retained in
semantic web

<http://performanceframework/instances#ZoneTemp>
a
<http://performanceframework/ontology#PerformanceObijective> ;
<http://performanceframework/ontology#forBuildingObject>

"http://ifc. nmlab.be/IFC-
repo/Bank.ifc#GUIDOed1lc5aea265842e28d2bc38a665a0" ;

<http://performanceframework/ontology#hasCreatingActor>
<http://performanceframework/instances#organisation12345D> ;

<http://performanceframework/ontology#hasCreationTime>
"2013-11-08722:38:36.781Z2"™
N<http://www.w3.0rg/2001/XMLSchema#dateTime> ;
<http://performanceframework/ontology#hasPerformanceAspect>
"http://performanceframework/ontology#BUILDINGFUNCTION" ;

<http://performanceframework/ontology#hasPerformanceMetric>
<http://performanceframework/instances#Zone Temperature >
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Vocabulary Used
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Key Challenges

» Technology and Data Interoperabillity
®» Data scattered among different information systems
» Multiple incompatible technologies make it difficult to use
®» Dynamic data, sensors, ERP, BMS, assets databases, ...

» Semantic web builds context between systems
» More holistic view of building
» Built on top of existing systems — does not modify or replace existing architecture
» Not restricted to particular schemas

» Performance Framework Tool
» Creates a roadmap through data sources
» Tailored to different stakeholders
» Cross Domain data use
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Questions

» Thank you for you attention

» Any queries

» WWW.iruse.ie

» cdwardcorry@nuigalway.ie
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