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Research projects

Electrabel fund (demonstration project, 2005)

Cost effective commissioning of low energy buildings (IEA ECBCS ANNEX 47) ‘
(international research, 2005-2009)

Analysis and optimization of performance criteria and calculation methods for
very low energy school buildings (PHD, 2009-2013)

Active buildings (Tetra, 2008-2012)

Net Zero Energy Solar Buildings (Nzebs) (IEA SHC TASK 40 — IEA ECBCS ANNEX 52)
(international research, 2009-2013)

Feasibility of external air tightness of timber frame buildings
(PHD, 2009-2013)




King Baudouin
Foundation

ELECTRABELHUT
Electrabel fund for environmental safety 2005

Research projects
Electrabel fund (demonstration project, 2005)

Project definition
Build and start a small documentation and educational centre realized
with the passive house standard and with ecological and renewable

materials
Objectives
% building “Electrabelhut” : dimensions 8m x 8m.
% integration research and education

% accessible for public
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Situation Concept & design: building enveloppe
Components U [W/m2.K]
Groundfloor 30 cm foamglas 0,13
20 cm concrete or rammed earth
Walls ad the bottom |10 cm foamglas 0,14
14 cm brick
20 cm foamglas
Walls 44 cm cellulose 0,10
2 cm earth
Roof 30 cm cellulose 0,14
- 2 cm earth
“777|Double window Double pane (1.1) 0,8
with woor frames __|Single pane (4.2) (g=0.6)
Entrance door Triple pane (g=0.6) 0,8
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Concept & design: oriéntation

Zuid-Oost zicht
5 /\\

Noord-west zicht

Dynamic simulations

Shading

P

15 Jun 04:00

Energy demand for heating

» Jaarlijkse warmtebehoeften : 293 100 kWh/ jaar

dwz [12.7 kWh/ m2.jaar

Jas  Feb  Mar  Apr  May  Jun  Jul Aug  Sep Ot Nov  Dec
Date: Sun 01Jan to Sun 3/De ¢

—— Heating plant sensible load: Gelijivloers_0 & Gelijkvloers_0 (beb266_serie2_sim1_refaaraps)
—— Dry-bulb temperature: (beb266_serie2_siml_tefaaraps)
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Dynamic model: daylight Building
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Verlichtingssterkte [Ix]

Hoogte van het referentieviak : 0.75 m
Gemiddelde verlichtingssterkte Em : 493 Ix

Minimale verlichtingssterkte Emin : 181 Ix
Sroen Maximale verlichtingssterkte Emax : 980 Ix
Licht Datum, tijd : 21.03. 12:00 (WOZ 11:07)
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Situering

Observatiehut (8 x 8 m) - campus Aalst
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Research projects

(international research, 2005-2009)

Cost effective commissioning of low energy buildings (IEA ECBCS ANNEX 47)

Houtskeletbouwsysteem met stijve knopen
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Introduction
Problem statement

Problem statement

Occupancy.

Operation diagnastics

s a comtinuous.

Building finish
with dymomic initiol

Ingpectie & verbeterslag =
momentaan verhogen van prestaties

Biclding with
description of dynamic
Iunclionasties
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Schollaert Tim - Analysis & evaluation of 2 new building methods: "IPD" & "Working in buildteam'
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International Energy Agency

Energy Conservation in Buildings and Community Systems
Programme

IEA ECBCS Annex 47
— Cost-effective Commissioning for Existing and Low Energy Buildings
http://www.ecbcs.org/annexes/annex47.htm
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Wat is Commissioning ?

A

Definition: Commissioning

quality assurance process for new

construction (design phase through
operation) to ensure the building
operates as intended

and

building staff are prepared to operate
and maintain its systems and

equipment
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IEA International Energy Agency - Annex 47

» Commissioning
— Process for quality control
— Project teams
— Complete lifecycle
* Our contribution
Cost-effective Commissioning for Existing and Low Energy Buildings
e Tool for linking Flemish EPBD with Building Information Modelling
» Contracting for Building Teams and Passive House certification
¢ The use of Benchmarking in Contracting Building Cx
* Flow Charts and Data Models for Initial Commissioning of Advanced and Low
Energy Building Systems
* Retro-commissioning to improve building energy efficiency for social-profit
organization.

« Analysis of the optimal economical energy performance level for a retrofitted
dwelling

intatmationat Energy Agency
nergy Conservation in
. Bulldings and Community
Systamns Programme
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Functional integration

<Bulldlng (eam><3rellmmary Sludy>< Study :>< Building

>

Composing the
building team

- owner

- user

- architect

- structural engineer
- engineer HVAC

- safety manager
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performance level - cost effective

Labeling

Certification |

Definition of
- termin |

Definition of FPT's (1)

Functional integration
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[Definition of FPTs (2 |
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BIM
Y A— construction|
i
architecture |/ BV BIM structure
o
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2 As build
E] BIM MEP BAS
3 v 1
Program: Building Envelope Building Tecniques. Final Result
EPB: E 100 / E 70 EPBD EPBD EPBD
PHPP - 15 kWhiméa PHPP  [IPHPP PHPP.
Dynamic simulation Dynamic simulation (|Dynamic simulation Dynamic simulation
+
f b
FPTs during

- Building enveloppe
-HVAC

FPTs after
- Building enveloppe
- HVAC

KaHo Sint-Lieven - Commissioning




Building Information Modeling

—>|Drawing 2D/3D

BIM for lighting analyses

— - —>|Wa|k through - Virtual reality |
= Grafic information
Flf“ ng —>|Day|ight simulation l—
nformation Quantitative information l—
Modelling —>| Material quantitatives o
Qualitative information
—>|Bui|ding physics quantities
Normalisation and weighing |
@
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Introduction
P Commissionin
Objectives g

» This study researches 2 new building methods:

— Integrated project delivery from the USA

@

AIA National | AIA California Council

— Working in project team in Belgium

Bouwdata PB®

o

Schollaert Tim - Analysis & evaluation of 2 new building methods: "IPD" & "Working in buildteam”
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Comfort complains means reduction of human productivity

Cale Gomebins  Reomy e

« g
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Figuur 4: kosten-batenanalyse van de renovatie voor
de verschillende maatregelpakketten (KaHo-SL)




Research projects

Analysis and optimization of performance criteria and calculation methods for
very low energy school buildings (PHD, 2009-2013)

Analysis and optimization of performance criteria and calculation
methods for very low energy school buildings

» Objectives

— Design and Build four very low energy testing teaching rooms KaHo
— PHD 1: Analysis and optimization

» performance criteria

« calculation methods
— PHD 2: Modelling and controlling HVAC systems
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Analysis and optimization of performance criteria and calculation
methods for very low energy school buildings

» Very low energy testing teaching rooms
— Example
— 4 different building systems
— comprehensive monitoring en follow up
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Analysis and optimization of performance criteria and calculation
methods for very low energy school buildings

* PHD: analysis

— Passive school buildings
» Germany: Frankfurt Riedberg, Biberach
» Flanders: pilote projects AGIOn

— Criteria: Flemish decree energieperformance in school buildings

dd.07/12/2007

» Net energy demand for heating < 15 kWh/m?2a
* Net energy demand for cooling < 15 kWh/m2§ ‘.;;
« Air tightness ng, < 0,6h =
- E-level < E55 | o

— Existing calculating methods:
 Static monthly: PHPP, EPB
* Dynamic building simulations

(TRNSYS, Energy+)
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Analysis and optimization of performance criteria and calculation
methods for very low energy school buildings

* PHD: optimisation
— Modelling
« Definition of limiting conditions: ex. Use patterns of the building
» Type model different education departments

— Monitoring
* 4 test classrooms KaHo | PasseFruis | [PassigrscHooL|
. EXiSting passive schools lage bezetting ‘ ' hoge bezetting
30m* par persoon 3 m per persoon

— Optimisation ,}
- criteria @ =

 calculation methods

continue benutting ‘ ’ korte benutting
16-24u per dag Bu per dag
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Research projects
» Active buildings (Tetra, 2008-2012)
* Net Zero Energy Solar Buildings (Nzebs) (IEA SHC TASK 40 — IEA ECBCS ANNEX 52)
(international research, 2009-2013)
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Active buildings:
Houses as energy producing systems
(IWT TETRA project 080152)

Ralf Klein,
Onderzoeksgroep Duurzaam Bouwen,
KaHo Sint-Lieven, Gent
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Introduction

» Active dwellings, Net Zero Energie Buildings, ... ‘

Solar Settiement Freiburg, Germany 11,000 m# area with 59 terrace houses,
Archilecture and Concepl. Rall Disch 3,150 m? roof i PV,

KaHo Sint-Lieven - ResieazokiGgyop|SDstainabia Boikdieg
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Introduction iy ~
» First “passive” than “active” ‘

100%.

67%)|

33%) load/grid
management

Energy Consumption
(% compared to average new construction)

Current Net Zero Energy
Performance

bron: Mark Riley, Annex 52 presentatie juni 2008
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Project : design process and exchange of information

* Integrated Designproces ‘

— Intearation: Architecture— Civil engineering - HVAC

. > Describe designproces
-> Choice of softwaretools
- BIM-stategy for active dwellings
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Project : design process and exchange of information

» 3D building as key model

Laws and regulations e S — CAD software
Building regulations -Drawings, calculations
-Building specifications Tl | w. -Architect, engineer..
e O S, | - VRML
Kr e - g Visualisation, 30 models

Bestpractise krowiedge  f
Own practice

Simulations
-Comfort
X -Ventilation, heating
Briefing (e -Life cycle cost
-Functional req -Light, sound
-Estimates - -Insulation
Conditions = Fire, usage

-Environment
-Life trme predictions.

-Requirements

Demolition, refurbishment

-Rebuild -
-Demolition
-Restoration

F acility management
~Letting, sale, operations
-Mzintenance
~Guaranties

Specifications

-Specification shaets

~Classification standards

- = -Estimates, accounting
[ “wmi Procurement

Product databases

S — -Price databases

p ‘..

S
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g 4 Ilusrasons: Lars Bjarihaug Norwegian Buiding Research institute, Olof Granlund, LENL Universityof California, Stanibd University
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Project : design process and exchange of information

1- Process

Process Map

Peasign Process

Sketch->
(V rooms, orientation,
modelling, ...)

Solar Gains per room >

Climate >

Internal gains>

Ventilation>

- Advice on design
- Max. Internal temperature
- Max. amount of hours above
this temperature

Summer
comfort

INPUT RESULTS

Methodology
Tools

Exchange Requirements
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Project : design process and exchange of information

. Process Map (PM) / Exchange Requirements (ER)
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Projectopzet: ontwerpproces en informatie-uitwisseling

* BIM model of sample dwelling
— One familiar, open building
— Basis/Test for design process
— Monitoring

S0C1
& P

¥

KaHo Sint-Lieven - Researoek3puopSDstainabie Boildeg 48

%
3
o
L

&




Net Zero Energy Solar Buildings (Nzebs)

* |IEA SHC TASK 40 — IEA ECBCS ANNEX 52 ‘
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Net Zero Energy Solar Buildings (Nzebs)

» Subtask D (dissemination and valorisation)

* Website: http://ww. i ea-shc. or g/ t ask40/ i ndex. ht ni
Exam p|es (Database) . JIEA-SHE Tk 40 1 ECBES Ancex 52 - Mozilla Firefox:

— Manuals and Guidebooks
Publications
Education
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Towards Net Zero Energy Solar

Bulldings
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Net Zero Energy Solar Buildings (Nzebs)

MONDO (social profit organisation)
* Demonstrative project ‘Solar 2002’
« Renovation project: 25 years old

» Main goal: Without fossil resources

Monitoring
50 measurement points:

= - Solar radiance
- Solar collector’s efficiency
- Temperature of storage tank

- Heat meters on heat pumps
and solar energy collectors

- Etc.
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Research projects

» Feasibility of external air tightness of timber frame buildings
(PHD, 2009-2013)




PHD: IWT-scholarship
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Feasibility of external air tightness of timber frame buildings

» Problems with air tigtness from the inside

 Labour-intensive
» Need to place connecting foils
» Risks of air penetration — technical devises

—~

Feasibility of external air tightness of timber frame buildings

» Air tightness from the outside .
— Origin: Windshields in Scandinavié — Convection «—— Diffusion
— Air pressure<«—» Vapour pression
rrrrrr K
; & 0
Tyvek: ng=1,5 1/h Sarket: n;,=2 1/h
.. . . Hot, humid inner air
* Is air tightness from the outside still necessary ???
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Feasibility of external air tightness of timber frame buildings

Risks: internal condensation
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Feasibility of external air tightness of timber frame buildings

¢ Simulations: e Tests
— Heat, moisture, air — Lab
— Buildings + External climatic conditions
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Feasibility of external air tightness of timber frame buildings

* Risk analysis Optimisation of joins ‘
— Parameter study - Detail level
- Building level

<80C1y,

¥

KaHo Sint-Lieven - Research Group Sustainable Building

A
4&4113‘\‘“

<5001y,

.

Society related services

< Definition of limiting conditions for school buildings according to passive house‘
standaard — Agion (study assignment, 2009)

¢ Examen des primes passif / basse energie du logement collectief & du secteur
tertiare — IBGE — BIM (steering committee 2009 - 2010)

« Integration of van sustainable HVAC-systems — Bouwunie - (steering committee 2009 -
2010)

« Advice simulations natural night cooling —engineering office Boydens (expert 2009)

¢ Low Energy Housing Retrofit
LEHR - TAP2 (2006-2010)

¢ Building Details for passive house standard - Presti 5
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N 4
e SIS

&
Hngv®

§

SIEEEEEEE=E

1 5 1:100
L[]
([ B2 T
_ [l
e e e e e Ty 'ﬁh ]
snede 1 nieuw shede 2 nieuw snede 3 i
1:100 4 1:100 6 1:100




PRESTI 5: Bouwdetails in de passiefhuisstandaard
* PRESTI 5: “Vermijden van afval en emissies” §

— Passiefhuis: zeer laag energieverbruik (minder emissies)
— Duurzaam gebouw: minder afval, minder gevaarlijk afval

3D View 1 5 3D View 2

1

KaHo Si‘Lieven
A 62

Projecten - Onderzoeksgroep Bouwfysica

3D View 3
3

ERASMUS Intensive Programme

‘ ¢ Questions ???

» Low Energy Building Research:
sustainable building, a European wide approach

o
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