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ldee & Motivation

Wohlbekannte

o Klimafakten

» Energiefakten
 Gebaudefakten

Nearly 40% of the overall energy demand

are related to the building sector (2010)
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Space Heating
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Space Cooling
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ldee & Motivation:

2,0 2,5 3,0 35

Private residential buildings

Owner-occupied flats

Private flats for rent

¥
Flats for rent owned by 2,1
e

Flats for rent owned by 9
public-private partnerships 2,3

1,0

i 1990-2000 & 2001-2010

e Kleiner Anteil von Neubauten
e Retrofit-Rate sehr gering
e In O: nur 60% der SanierungsmaBnahmen thermische SanierungsmaRnahmen

e Suboptimale Losungen & verlorene Moglichkeiten



PN SEMERGY

ldee & Motivation:

e Hohe Komplexitat fiir Planer
und Bauherrenschaft

* Grol3e Anzahl an verschiedensten Informationsbtindeln erforderlich
(Bauteile, HVAC, gesetzliche Rahmenbedingungen, Forderungen,
Klimadaten, ...)

* Viele Daten im WWW (z.T. for free)

 Manuelle Suche: ermtdend | fehleranfallig | zeitraubend
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System-Architektur:

Ener .
. . . Certﬁ‘icg:te Performance Life Cycle Investment/
Initial Design Intention simulation Analysis Operation
Calculator
(0IB) (Energy Plus) Calculator cost calculator
Simplified manual input \b

Reasoning Interface

{

SEMERGY

T

Semantic Data

CAD/BIM based data Improved

Design

Interface
Data acquisition via GIS 1\
Applicable constraints
and targets:
o . . Available

Building Microclimate Laws/Legal Subsidies
sInvestment Cost Product / Climate GIS Data 8
. Information Data Constraints and Tax
' nfergy-performunce Benefits
indicator

74 74 174 174 |74
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Gebaudedatenmodell:

IFC

gbXML SOM

First appearance 1995

Around 2000 1995

Basic Approach

Generation of a general
data model to be used
throughout the whole life-
cycle of a building by
different stakeholders.

Facilitated date exchange  Bottom-Up approach of a
between drawing and building data
analysis tools representation tailored to
the requirements of a
number of technical
analysis applications.

Subschemes yes
Object-orientated yes
Extensibility yes
Space-based structure yes
Enclosure simplification to yes yes yes

2D-entities
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Gebaudedatenmodell:
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Gebaudedatenmodell:
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Skelettbausweizse/Beton

Vorlagen & Alternativen-Generierung:

Helzrahmenbauweise

Templates (as stored in the SEMERGY environment)

Building Material / Building
Product Repository/
ONTOLOGY

SEARCHPARAMETERS

MAIN CONSTRUCTION METHOD:
MME (Massive, Masonry or Goncrete)

Determined by building consruction template

ol FUNCTION:
3 sem_Massiv
; L POSITION: Query results of product (categories) for layer 2 of AW002:
< Sem_Aussenwand Normal ID_8234: Betonhohlsteinmauerwerk
e FORMAT: ID_8235: Betonsteinmauerkwer
i o : ID_8239: Leichtbetonsteinmauerwerk (mineralischer Zuschlag)
Sem_Formstabil ID_8240: Leichtbetonsteinmauerwerk (synthetischer Zuschlag)
l Determined by lsyer properties ID_8236: Kalksandsteinmauerwerk
= ID_8242: Natursteinmauerwerk

ID_8241: Porenbetonsteinmauerwerk

ID_8228: Hochlochziegelmauenwerk

ID_8232: Verflllziege!

|D_8201: Baustellenbeton

ID_8202: Transportbeton

ID_8220: Wandelemente aus Leichtbeton (mineralischer Zuschlag)
ID_8221: Wandelemente aus Leichtbeton (synthetischer Zuschlag)
ID_8218: Wandelemente aus Normalbeton

ID_8222: Wandelemente aus Porenbeton

ID_8223: Wandelemente aus Stahlbeton

ID_8225: Wandelemente aus Ziegel

Massivbauweise,/Beicn

Halzmassivbauweise
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St L !
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e
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L !
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Water Vapour Barrier Load Bearing Masonry
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Semantisches Web & Ontologien:

® baubook Zentrabe: © =
+ € [ wwwhbaubookat/zentrale,

‘ baubook
deklarationszentrale

Eriterien Produkte Firmen Rechtwerte & Archiv

harzgebunden) (18}

Mome Hontakt Info/FAQ Faveriten ! Anmelden
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5
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P [ 7\ J—— Eminr
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Doumerne: i EroduiideNiarsin ne 15019025 (369 KB)
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v @ Thing

b

»--@ 'Abdichtstoffe und Klebemassen'

k@ AuRenanlagen

¥ @ Bauplatten

~@'Faserzementplatten (innen)’

r--@ Gipsbauplatten

@ Gipsfaserplatten

@ Gipsfaserverbundplatten

@ Gipskartonplatten

@ Gipskartonverbundplatten

@ Gipswandbauplatten

@ 'Holz- und Holzwerkstoffplatten'

@ Lehmbauplatten

@'Platten aus gebundenen Leichtzuschligen'
i@ 'Beschichtungen und Impragnierungen’
©'Bodenbelige und Sockelleisten’

@ Dacheindeckungen

@ 'Decken- und Dachelemente’
@'Dichtungsbahnen, Dampfsperren, Folien'
@ Dammstoffe

@ Estriche
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Semantisches Web & Ontologien: " Filing

ﬂ. Functions ]

<owl:NamedIndividual rdf:about="#solidwood_2142705277">

<rdf:type rdf:resource="#SolidWood"/> e ;
<rdfs:label I:lang="de">Brettsperrholzplatte</rdfs:label> ,J*??f il. ‘Position in

<rdfs:comment xml:lang="de,> Grof3formatige Massivholzpaneele aus :,—-J Assembly’ 7 e o Ilnjem-Ed. ‘

Kreuzweiseverleimten Brettlagen ... ’t. Layer l //_ /';}f material
</rdfs:comment> Fropertie s’ . /,,”-7' &
<semergy:heatTransferCoefficient>0.12</semergy:heatTransferCoefficient> N o o
<semergy:acidificationPotential>0.00341</semergy:acidificationPotential> ™ A Um:'a — 3 :
<semergy:notRenewablePEI>8.04</semergy:notRenewablePEI> "'*\\ %5;“

<semergy:gloablWarmingPotential>-1.26</semergy:gloablWarmingPotential> AR \\‘-\H_ & & Plaster

N NN N
</owl:Namedindividual> [—H AN A
owl:Nameainaividual . - -
Y0 Material [y —
SO, " Block

.-l'\._x}:'\ \\
VNN
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SF @ InSit

]
A

h,
' %

Y@ Sheets

#I



PN SEMERGY

Semantisches Web & Ontologien:

Certified Wood

YAGO: ‘

semergy:hasCertificate ‘( MMEK_M1 _BSP cr

Baubook
Plywood product

owl:sameAs

MASEA
plywood product

rdf:type

rdf:type

i L ossplan_De.pdf

DBpedia:

Plywood

\
- - - freeBase: ‘
owl:sameAs Plywood

<owl:NamedIndividual rdf:about="#solidwood 2142705277">
<rdf:type rdf:resource="yago:Certified_wood"/>
<rdf:type rdf.resource="dbpedia:Plywood"/>
<owl:sameAs rdf.resource="semergy:#masea_ sperrholz_1"/>
<semergy:hasCertificate rdf:resource="#M1BSPcrossplan_certificate"/>
</owl:NamedIndividual>

<bibo:LegalDocument rdf:about="#M1BSPcrossplan_certificate">
<bibo:uri>
http://mww.mm-kaufmann.com/fileadmin/ablage/dokumente/MMK_M1 BSP_crossplan_De.pdf
</bibo:uri>
</bibo:LegalDocument>
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Berechnungs & Simulations-Engines

 Annual heating demand (HWB) 0, = (Qr +0, )— - (Qr + QS)

» Investment Cost (£€) » Ecological footprint (OI3)

GWP Building Material

AP Properties
PECnr
User-defined |
Building Data
—
New Building % New Buildings:
SEMERGY KERNEL g o Ol3on
General Cost € & | t t 2 5
* i eneral Cost L nvestemen — .
= (rule based) =1 = B Environmental
g L Cost € SEMERGY = 8 .
© £ 3 Indicators
o USE CASES £ %
+a
BUILDING PRODUCT ONTOLOGY |5 5 o
(-] = Retrofit Case:
Retrofit z A0I3
Labour Cost € wi
/3
@ _
\4/ Material Cost €
Eﬂ Building Geometry
IJ__’ = (User defined)
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Berechnungs & Simulations-Engines

SIMULATION VIA DISTRIBUTED SYSTEMS / PARALLEL COMPUTING
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Objective 2 {less is better)

SEMERGY

Optimierung:

Objective 1 (less is better)

Ome Point Crossover

Two Point Crossover

[o]s]ofs]afs]ofa]r]o]

Uniform Crossower

g

[ 2]
[o]2]o] [1]2]0]

Bit Flip Mutation

[ofa]ofsafe]efa]2]o]

g

(o] Ml [t[2]e[2]2]0]
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GUI | Benutzeroberflache:

B0Mng Heln

P Semergy

e BiMa

serfer

Thermal Retrofits ﬁ

-

New Buildings

ad

Building Groups i) EI

USE CASE DETERMINATION

v

Location

|J Age of existing buildings

4

General construction
method

|J Building Systems & Services

GENERAL BUILDING
DESCRIPTION

ontologies based on user

Data acquisition from

preferences

SEMANTIC ATTRIBUTES OF
BUILDING COMPONENTS

v/

(Occupancy, Equipment,
setpoints, ...) based on user

Predefined Internal
Condition Templates

preferences

SPACE PROPERTIES

GEOMETRY INPUT]

DATA PROVISION

Populated Semergy Building Model (injgial case)

ion

t

Imiza

Environment

SEMERGY Building Performance Opt
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Demo:

www.semergy.net

(bzw. Video)


http://www.semergy.net/
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The SEMERGY Project- TEAM included

A. Anjomshoaa, S. Fenz, N. Ghiassi, K. Hammerberg, J. Heurix, A.
Mahdavi, I. Merz, T. Neubauer, U. Pont, C. Sustr, F. Shayeganfar,
M. Taheri, A.M. Tjoa, A. Wurm.
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