IN\Pro

Energy analysis and

client requirements in early design
Nils Outters, NCC Construction, Sweden

bips conference, Nyborg Dk
2010-09-07



Client needs regarding ener o
g g gy U'\.PPO

An attractive building should be:

Cost effective
Resource efficient
Comfortable for end users
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How do we handle these needs? ol

A design team should use our integrated Inpro life-cycle design
supported by our model server solution

Focus on early design
Management of life-cycle
BIM oriented

IFC-based

Multidisciplinary cooperation

Tested on small scale
real life scenario
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An intuitive solution of

Capture client energy and climate requirements imported and mapped
into the model server

Architect and HVAC-design team get necessary
requirements from the model server

Architect and HVAC design imported,
approved, consolidated and mapped in the
model server through IFC

Energy specialist exports in IFC
a model suitable for energy analyses

Energy analyses results imported,
consolidated and mapped in the

model server through IFC .

Validation of the energy analysis results against —_— 4 Wiic

client requirements. Mi t
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Data flow chart of
Requirements:
Client
Linking of IFC objects and their
added req. and attributes
(client of Sas)
IFC 40
. 3D + 3D + Analysis
Architect
! properties properties (IDA 3D v4)
Iteration 2 Installation + extra
HVAC properties
4 v

Change
requests

Result of energy

Checking of req. analysis with IFC
Against results in SAs ObjyeCtS GUID
Solibri
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Mapping of new requirements of

relatively easy U'\-PPO

InPro framework to capture stakeholder values was developed in briefing

process: starting from goals of the client, capture stakeholder values,

requirements and parameters

Concurrent Design (CD) as enabling method

In CD sessions using the J-CDS CDP or the Requirements Mapper
Involve all stakeholders from the beginning of the project
Exchange information between the team members

Allows for systematic handling of requirements

INRIINN |
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NI 11111 ”

Courtesy of J-CDS: www.j-cds.nl
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“Non digitally structured”

requirements

Document based requirements is
challenging. How do we do?

Energy analysis and client
requirements in early design

Ncc™ ’

NCC Property

«  Sekvensstyming virme-kyla kinmas som optionspris.
« Energiklass A for installerade motorer.

Energieffektivitet dstadkommes genom att projektet uppfyller GreenBuilding — kraven.

B.24 Inomhusklimat
s In Svenska imatinsti kravniva TQ2.

I emp skall vara :
Sommar: +27 °C vid RH 50 %
Vinter: -2 °C under DUT (fir Stockholm blir det -20 °C)
Vid ev. varmgarage skall temperaturen vara +14 °C
a K y skall for en internlast av 30 Wim® LOA
« Hygienlufilsde: min 1,5 Vsm® for kontor/kontorslandskap och 45 Vsm® for
Xonferens-/métesrum. Aterluft fir e forekomma till kontor och butiker. Aterluft
frin kontor fir anvindas for att ventilera garage.
Frénluftsdon bér placeras vid kopiering/skrivare.
Koldioxid 1 h medelvirde: max 1000 ppm (800 ppm skall dock efterstrivas vid
uteluft pa 400ppm)
Radon: max 200 Bg/kbm, arsmedelvarde
Formaldehyd: <0,05 mg/m*
Kolmonoxid: <0.5 mg/m*
Filterklass lgst 7 1 bide till- och frinluftskanaler
Miljéhinsyn tas genom tills avNCCs
BASTA kriterier.
= Deklarerad egenemission ska vara Ligre an 30 g/’ h frin farg,
avjinmingsmassor, golv- och vagglim. Frin golvmaterial ska egenemissionen
vara lagre an 100 pg/m*h
= Heltickningsmattor skall vara testade och godkanda m a p astma och all
iska falt i fasti i ion: <0.2 T (5Hz-2kHz), <10
Vim RMS (5Hz-2kHz). Gller for stadigvarande arbetsplats. (Resten limnas som
aptionpris)
- E skall h vara

AQ2 och NQ?2 giller som lgsta krav for ljud respektive emissioner.

och tilli av

B3 Sakerhet och Trygghet

Den gvergripande policyn lyder-
“Vil gemomtdnkta sdkerhetsimingar skapar wygghet for individer och
foretag. Hog sakerhetsnivd i hyggnader samt en verksamhet som generar
vérelse dven efter normal kontorstid bidrar till en trygg miljc”

T
Le— [—— Prs— (43)
PrOgrAMATaY_KontorEnus 20061215 2006-01-31



IDA Indoor Climate and Energy 4.0 ~

INpPro

Dynamic multi-zones simulation application
Accurate study of thermal indoor climate of individual zones
Energy consumption of the entire building
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Ener analysis in IDA v4 ol
gy Y PO

Import of zone geometry by IFC into IDA
Energy use scenario based on data from

the model server
Conversion of IDA results to IFC
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Conclusions
INpro

Energy analysis supported by a model server has been demonstrated
Requirements, design and analyses are handled in an objective and
systematic manner

Tools and methods allow for traceable design iterations

Integration with other key processes of the early design has been
established within Inpro
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This document may not be copied, reproduced, or modified in whole in or
part for any purpose without written permission from the InPro Consortium.
In addition to such written permission to copy, reproduce, or modify this
document in whole or part, an acknowledgement of the authors of the
document and all applicable portions of the copyright notice must be clearly
referenced. All rights reserved.

This document may change without notice.

Disclaimer: The information in this document is provided as is and no
guarantee or warranty is given that the information is fit for any particular
purpose. The user there of uses the information at its sole risk and liability.
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