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1. Building and Energy: context and challenges
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1. Building and Energy: context and challenges

<+ Heating and lighting of <+ Annual energy consumption in
buildings account for ~40% of residential buildings:
all energy consumed in * 100-250 kWh/m? - Westemn
Europe. Europe.

<+ Construction activities account » 250-400 kWh/m? - Eastern
for ~5% of energy used, and Central Europe.
iIncluding construction related e 50-100 kWh/m? - Northern
transport. Europe, well insulated

< Buildings: the largest source of buildings.
CO2 emissions (~1/3) in the o <20 kWh/m? - Passive
EU-15 (if their electric power houses.
consumption Is included). % Only 1-2% of building stock is

<+ Trends towards increased use: renewed annually.

* Air-conditioning due to = Energy consumption of

cllr_ns_ite change. - buildings in the next 50 years
* Raising standard of living. can be reduced mainly by
* Increasing building stock. renovating the existing stock.
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2. Some past examples of Technology

Roadmaps on Components and/or Buildings

INDUSTRY SURVEY RESULTS

° -
& e
MATERIALS & U
A Vapor Barriers - - - - - -
Advarced Insulation - - - -
Advancad Aggregate Materials -
A 20-YEAR IHDUSTRY PLANH FOR BUILDING ENYELOPES Digastar-FAesi Meitsrial * Ll *
Maoisture-Contral Materials = - - -
Montoxic Materials - - -
Radiant Technologiss -
Fascurca-Efficiant Materials - - - -
Callular Building Componsnts - - -
Fabric Technokogy - - - -
Intalligent Building Matarials - - - - - - -

ENVELOPE e

Fuain Screen - .

TECHNOLOGY ROADMAP Doube Envelops -
Advanced Foundations - -
VISION Craw| Spaces . -

In 2020, building envelopss will be— Energy ServicesSupply -

E Energy-positive—minimizing ensmy ues; providing heating, cooling, and electricity; and Enwelops Component Integration . - -

H storing or returning ewcses slectricity to the grid, FoofifAttc Systemsa - -

£ Adaptable—designed for movable walle, convertible rooma, and flewible systems to Advanced PanelPrefabrication - - - -

H accornma.:late. the chtanglng nesds of occupants (2.0, newborna to ssniors) and future Intaligent Es ops S 5 -

H technological innovationa,

3 I = % FEes Buper Walla - -

: Afferdable—cost-effective in terme of comprehensive home ownership, apanning first cost,

E maintenancs coet, life-cycle cost, and resals value. PROCESS/

E Durable—offering enhanced safety and resiatance to natural hezards, including moisture, DESIGHN

é fire, and disaster, as well as decreassd maintenance. Deylight/Passive Solar Dasign . -

E Environmental—harmleas to the natural environment, resource-efficient, and appropriately Acvanced Frami . .

: balanced betwesn embodied enargy and durability. = ™

H Healthy and f ble—harmleas to the well-bsing of construction workera and occuparts De&n s — * h b

: and providing goad air quality and flow, thermal and visiial comfeet, natural ventiletion and Deaign for Adap tability .

E light, and protection againet firs, moisturs, chemicals, radon, and noies polution. Maodular Coordination - - -

E Intelligent—using advanced senaars, monitors, controls, and communication technologies Matural VantilationdA L -

i to improve resource efficiency, comfart, affordability, adaptability, durability, and environmental Recycling/Reuss Proc o

£ harmany. - -

f : Regional Design - - - - -

Autormation B -

: Davelopad by Design for Intslligence = = o = =

¢ REPRESENTATIVES OF THE BUILDING ENVELOPE IMDUSTRY

g PERFORMANCE

¢ Facilrbobed by:

t  OFFICE OF BUILDING TECHHOLOGY, STATE AHD COHHUHITY PROGRAH Parformance Modsling Teating - - - - - -

¢ EMERGY EFFICIENCY AND RENEWABLE ENERGY = LLS. DEPAMNTOFENERGT — -

£ FOR HORE INFORMATION, ¥ISIT WWWEREN.DOE. GOV/BUILDINGS TECHHOLOEY_ROAD MAPSENYELDPE Perfomance Monitoring Testing * * * * * *

Parformance Rating Critzria - * - - * -

T I:I Low Rish: Few technical unkrowns; I:I Macium Rizk: Some technical unkbrowns; Righ iz Mary technical unknowns;
wihin rsspondent's FAD budgat acme co-funding significant co-hnding
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2. Some past examples of Technology

Roadmaps on Components and/or Buildings

A 20-YEAR INDUSTRY PLAN FOR WINDOW TECHNOLOGY

WINDOW
INDUSTRY

TECHNOLOGY ROADMAP

OFFICE OF BUILDING TECHMOLOGY, STATE AND COMHUHITY PROGRAHS
EMERGY EFFICIEMCY AND RENEWABLE ENERGY « U.S. DEPARTHENT OF ENERGY
FOR MORE INFORMATION, VISIT WWW.EREN DOE.GOV/BUILDINGS

3, ENERGY SUPPLY AMD COMSERVATION RESEMRCH ACTIVITIES

:
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© 0600 00
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o © 0 © @
|1 e o o o o
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0 Diyighting ratings
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Mutichromic EC display
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process wasle

Interior display
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PV parel colors
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R
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Power supply
minisharization

Color phatochromics

Blast-resislant windows
Glazyioma ratic

Window salection softwars

Aarogels

EC faiwra mods
Elecirochromics scake-up
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Stronger sealant
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Projectsd display

e
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2. Some past examples of Technology

Roadmaps on Components and/or Buildings

A 20-YEAR INDUSTRY PLAN FOR LIGHTING TECHNOLOGY

sion 2020

THE LIGHTING TECHNOLOGY ROADMAP

OFFICE OF BUILDING TECHNOLOGY, STATE AND COMMUNITY PROGRAMS
ENERGY EFFICIENCY AND RENEWABLE ENERGY « L5, DEPARTMENT OF ENERGY
FOR MORE INFORMATION, VISIT WWW.EREN.DOE.GOV/BUILDINGS/VISIONZ0Z0

[
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TECHNOLOGY DEVELOPMENT

STRATEGY 5—Develop advanced source ard ballast technologies that enhance quality,

efficiency, and cost effectivensss

Attribute/Capakbility
¢ Achieve dimmability that stll malntains enengy eiclency, color, and bmp life.

y Extend lamp ifs k55 tumover.

¥ Devsbop low-cost slectronks ballasts for compact Tucrescent lamps (CFLs).

¢ Devsbp palnt sourcs for optical bers and pipes igh sMckncy).

‘lr Create advanced solkl-state stictures such as LEDs, LEPs. and ceramics.

Maintaln cokor throughaut amp iits and fram lamp o lamp.
Increasa aMcacy: greater than 100 lumens par watt at high CRI*20 CRIL

Fior MUESCant |amps, develop fac-photon pRosphor EEchnleglies with smilencies
approaching 2040 umens per watt with CRI greater than 90

For ncandescent lamps, Improve IR AIms to Increass effickency (50t 100+ lumens
per watt).

For ncandescent lamps, Improve sfficliency of Incanckescing Maments by Increasing the
ermizsivity In the wisibls rangs (+109% to 155 efficacy) and Ncreasing the temperatuns
capablikies of IEI‘IE'EE' new# I'I:Ia1JE'I1:1$ I+ 25% o 308 Bfﬂl:a'__‘:ﬁl.

For incandescent lamps, develop low-cost coatings to Ncrease aMckncies rom he cur-
I'E'!'l[ leved of 20 lumens par wakt bo 20 Iurne_-ns FIET'!JE!I.

Devalp Improved design tools that Incorporate datighting concepts.
Dievalp boxle-fres lamps and bakasts,
Devalp ekctrodelsss metal halids technology, feplacing menury with xsnon.

Develop new geometical optics, sMokent packsging, and eMolkent light distibution
systes,
Craate ara sources thin, flat panstsi

Redeslgn ballasts and conduct materlals ressarch to salve the umen depreciation/color
shilt prablem that accompanies skectmde degradation,

Develap new phosphor matedals, skctods materals, and advanced ballast deskgns to
praduce gas discharges with quantum efclencles graatar than 1.5.

Devalop universal bellasts,

CSTB

le futur en construction
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2. Some past examples of Technology

Roadmaps on Components and/or Buildings

Commercial Buildings

GOAL: Realize energy consumption and peak electric energy demand reductions of 25% in new buildings by
2020. This would include reducing average annual ventilation and air conditioning use from 8,800 BTU/M to

Basic Research Driving the Future of America’s Heating,
Ventilation, Air Conditioning and Refrigeration Technologies

6,600 BTU/.

[ /Y TN

o 5

= if

5 35
(=]

Affordable Increase Improve Decrease Improve Reduce
13 EER Energy Efficiency of Space  Energy Use by Comfortand  Energy Use by 15%
Rooftop Air Efficiency Constrained 10% Through Reduce Noise  Through Improved
Conditioner af Chillers Praducts Better Selection in Commercial Distribution
by 25% by 25% of Equipment and HVACER Systems
Components Equipment

Emerging Technologies

GOAL: Continually review and monitor research in the HYAC&R arena and elsewhere for breakthroughs that

could contribute to achieving the goals within the three application sectors.

Novel

Equipment

=
T e
i
3

Research Roadmap

Air-Conditioning and Refrigeration Technology Institute, Inc.

For Example: Enhanced

For Example:
Carbon Dioxide

Magnetic Cooling and Other
(Microchannel, Plastic, Carbon Advanced Cycles. Refrigeration, Heat Pump
and Air Conditioners

(C
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2. Some past examples of Technology
Roadmaps on Components and/or Buildings

-

Tomorrow’s commercial buildings
will be healthier, more productive,
and more desirable places to
tearn, work, and play.

Find out how the “whole buildings”

approach will make it possible.

BUILDINGS

A TECHNOLOG

Workshop on Energy Technology Roadmaps

S BIi3 15-16 May 2008, Paris

HUAUMAF

CSTB
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A VIEW OF A POSSIBLE FUTURE
Commercial buildings in 2020 will featurs:

Ongamic, dynamic ammelopes [like human sdin)
Microszale thermal conditoning sources,
indiidually controflad

Crrmamic; personalized ventilaton [decoupled
o ciond itionimg)

Organic compodits matenals

"Plug-and-play” componants and systams
Wagts source matarnals

Solid-state sources for ighting, couplad with
dynamic levals and daylighting

Distributed energy resounces: gt the site levsl
(photovoltaic, fusl cells, combined cooling,
haeting. and power]

Water resources, biological trestmant imegrated
with technological, zero discharge

Digital wireless microsarmons, personalized
building controls, and metering

Product as asrvica! leass rather than purchass

Buildings will ba considered &5 part of & larger
"wrhole community” [where the best buildimg may
be no building). The focus of building financs will
bacome long-term, taking into account life-cycla
benefite fversus today’s 3-year honizom].
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2. Some past examples of Technology

Roadmaps on Components and/or Buildings

TECHNOLOGY ROADMAP:

ADUANCED
PANELIZED
CONSTRUCTION

Year One Progress Report

Technology Roadmapping

* IRC has support/funded 6 in past 2 years
— Capital Projects

— Intelligent Buildings Technologies
— Municipal Infrastructure

— Building Envelope

—Indoor Environment

— Lighting Technologies (DOE)

ra
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2. Some past examples of Technology

Roadmaps on Components and/or Buildings

Canada’s Construction Technology Centre

Institute for Research

1
CABA's in Construction
Intelligent & Integrated e
+ T nstitut de recherche
A Buildings Conference CABA en constroction

Technology Roadmap
fear
Intelligent Buildings

T

I = ] Worksh E Technology Road
PRTYE] VVorkshop on Energy Technology Roadmaps
'I_].I‘_: 15-16 May 2008, Paris

Technology Roadmap for Intelligent
Buildings:

A collaborative $110,000 project

Industry and 5 federal government
departments/agencies

Managed by the Continental
Automated Buildings Association

Focused on commercial, institutional
and high-rise residential buildings

Final report - in-depth examination of
intelligent buildings technologies

CST

le futur en construction
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2. Some past examples of Technology

Roadmaps on Components and/or Buildings

Canada’s Construction Technology Centre
CABA' Institute for Research
S in Construction

Intelligent & Integrated lii?ia canadien ce [ec:imgie de |h.mlul
Buildings Conference CABA gy e

en construction
What is an Intelllgent Building?

LIGHTING
FIRE H
(@ Schedules

Functionality checks \\ 7 Y 0ccup;ncy Sensing
Detector service =F
Fire, Life, Safety .ﬁl‘{f LIETS

y— 2 Sy -”:E‘“‘ > . Breakdown
SECURITY ﬁ: < Maintenance
Doors b Traffic Performance
PIR S
Integration A N m COMMUNICATIONS

A \\ Voice/Video/Data
ACCESS ‘ull N / o
Doors g 24/7 Monitoring
- y 4 \ S
Buildings / \ ] Breakdown
Occupancy \\ — Plant Tuning
Feed Forward N\ Conditioned Monitoring
ENERGY - \ Car Park Utilisation
Utility Monitoring N—
(Elec/W ater/Gas/Oil) . EVHAC;I. Unit
Tenant Building Blr_-I andling Uni
Air/W ater Pﬁ'rfgz
Eii]ﬁtting | | Fans
Back-up Generation - Energy Control
P G S2ass —) W 2SS Variable Air Volume
I’ ..{] & & Air Quality
" J + \Workshop on Energy Technology Roadmaps
12/50
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2. Some past examples of Technology

Roadmaps on Components and/or Buildings

 1980-18895 1896-1898 BB-2180 Century|

B ¥Y.o 9

- | H o
Ueconrginated ; = C gy,
L

: o
" e ;" G"ﬂ:ﬁp_b% Ne,

Iy

Agenda 21

on sustainable construction

Agenda 21 for
Sustainable Construction

in Developing Countries
CIB Report Publication 237

fas)

July 1999 B rosh gl

Fa
I‘j_ Workshop on Energy Technology Roadmaps CSTB
le futur en construction

S BIi3 15-16 May 2008, Paris

13/50



2. Some past examples of Technology

Roadmaps on Components and/or Buildings

CONTENTS

FOREWORD
EXECUTIVE SUMMARY

E_CORE 1. Overview

Evropean Constractien Besearch Netwerk 1.1 European goals and the built environment
1.2 Sustainable development - a new principle for construction

1.3 Strategic context
1.4 Structure of the Sirategy

2. Top level goals and baselines
2.1 Top level goals
2.2 Baselines - the present characteristics of construction
2.3 Summing up

3. Perspectives on RTD
3.1 Introduction
3.2 Meeling environmental demands
3.3 Meeling user reguiremsnis and aspirations
3.4 Chamnging the construction procsss
3.5 Enhancing construction employment
3.8 Exploiting matenals and techmologies opportunities

4. Innowvation processes and influences
4.1 Imnovation in construction - the present position
4.2 Imnowvation goals

5. A Strategy for integration
5.1 A Comprehansive approach
5.2 The interconnection of issues
5.3 A strategy for Integration
5.4 Tools for integration

6. The way forward
8.1 Chamnging the rules
3.2 Burop=an organisations and the governments of Member States

8.3 The BEuropean Consiruction Technology Platform
.4 Imdustry

8.5 A dynamic fool

5.8 Concluding comments
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\_: 15-16 May 2008, Paris le futur en construction 14/50




3. Recent Roadmap developments

FIATECH

The FIATECH Capital Project Technology Roadmap VYision of the Future

Real-time Project and Facility Manogement, Coordination and Control

" Real- Time Real- Time {* |

'i' Detailed | : .f
‘ Status Operotional | | Command
|

Technical Technieal Resources, | | Plan W
A ork Pkgs |
Approatch Plan, Schedules, [ Updates (nmmunff |
ROM Budget Target Cost Cost | Control |
and Schedule | and Schedule
il

Client/

Customer

Needs/
Woants

= Technical Status | | Control

» Schedule « Systems | | Instractions
= Cost * Processes

= |sgpas » |nfrastructure

, Schedule Info. - g T
'l Requirements [ s 'm_uw'mg_sﬁd' T " g : Electronic h,‘ '.’g

. }f ;I;;li::nmplm ]- ﬂufpl; e Inlegrnted R - In e“igent -—E?—B-l-l-iﬂ-s-——-- I_Mglligemﬁ‘!—?'_‘_
Stenorio- ———  Instructions Automated®\ “* and ! ~—y Self-maintaining
based = L Budget ~ Procurement. Aatnmnied Fadlity Sim  and Repairing
Project = Automated _S-pﬁri'—:" ond Supply Constriiction Modelw/  Dperational
Planning ‘Whnr 12 Dexlgn Confrocts Network Job Site Processes, Facilities

- : : Materials. efc. e

Ak [ | | |
| Materials, n*f Background
| Scientific Dotn | Equipment,

i — Labor, Tools

Fobricated | '
| Business Caze Products, ete. Founded under the auspices of the University of Texas at Austin, FIATECH has made
| (Financiol /Strategic) significant headway against its initial objectives as described in its founding charter:
ST e TR R namely, to establish a comprehensive Capital Projects Technology Roadmap

{Roadmap) that describes the operational context for a capital project, and to identify
e 1 R LG IETL RS T I RSl opportunities to apply technology that integrates and automates execution of capital
projects more effectively.

New Materials, Methods, Products and Equipment Achieving FIATECH accomplishments to date has involved every industry segment
= = participating in capital intensive projects from owner/operaters, and engineering,
nghunlggi’— and Hnnwlédggdgnuhled Workforce procurement and construction (EPC) companies to architects, facility managers and
university researchers. Technology and equipment manufacturers round out the

AT ——— e——— complement of FIATECH members and project participants.
Litecycle Data Management and Information Integratio P project particip

Instructions |

d FIATECH has maintained a leadership position among industry organizations focusing
{ on capital intensive projects since July 2000.

Fully infegroted and highly oulomuted projecl processes coupled with radically advanced technologies across oll phoses and funclions of the project, Facilily lifecytle

" _ + \Workshop on Energy Technology Roadmaps CSTB
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3. Recent Roadmap developments

- WBSCD-EEB

The WBSCD initiative on Energy Efficiency in Buildings

(source: Lafarge)

A world where buildings
consume zero net energy

Zustainable Development

¥

‘vi% .
.‘-‘ World Busimess Council for Ll ““ItEd .
AT EAF‘““EE Technologies

': "‘ ; Gaz de France . "-J_JJU pﬂm‘} pH I LI ps

EDF The mirecles of science~

o0 -

0  ORNSA emex Ko
I(EI{_] Workshop on Energy Technology Roadmaps CSTB

FiT .
SRy 15-16 May 2008, Paris e tairen conzoucton
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3. Recent Roadmap developments

- WBSCD-EEB

e Mission and
objectives

— Understand the
sector

— Raise awareness

— Show business
opportunities

— |ssue
recommendations
and commitments

A

W Workshop on Energy Technology Roadmaps
'I_].I‘_: 15-16 May 2008, Paris

le futur en construction

e Actions

— Whbcsd.org/web/eeb

— Roadmap for change:
Scenario planning,
best practice &
recommendations

— Forums around the
world
2008: Sao Paolo,
Berlin Washington
2009: Mexico, Tokyo,
Paris

17/50



3. Recent Roadmap developments

- WBSCD-EEB

http://wbcsd.org/web/eeb Facts & Trends

Energy Efficiency in Buildings

Business realities and opportunities
"

;n

1

- World Basiness Council for
fh#j Sustamable Developmeant Summar}; Hepnrt

T
I‘j_ Workshop on Energy Technology Roadmaps CSTB
le futur en construction

S mlim 1516 May 2008, Paris 18/50



3. Recent Roadmap developments

- WBSCD-EEB

Professionals overestimate cost premium Segmentation of attitudes:
£~ and underestimate environmental impact [flarance Personal know-how drives individual
e T B behavior

cantribution o loial emisslons

Dl 13% |
wvarall (b

A Sceptical participant Campaigner
High Company is highly motivated by Willing to drive/ lead adoption
Carmuny CSR.. ’ Believes in the economics, the
..but individual is not convinced climate impact and the regulatory
B incentives
Needs clear argument for why Sl ncenives.
why More specifiers/ developers

Personal Improve supportive Educate Educate
1% know-how  corporate environment i how how A
Unengaged Uninformed enthusiast
L - S o g Very low knowledge levels and Pessimistic about the economics, the
Lo HO 0% J3%c 20 25% 30W 3FW - 0N O M 10% 1M 2% 25N 0% pessirmsﬁ[: ahﬁut ,du_ah}"ly E"ma‘te Imact and me Inceritives

Unengaged on environmenital issues Chiiics Doesn't know how to get involved

Low More corporate tenants why Passionate about the environment

L
Source: WBCED EES Percaption Study 13 ) -

Low Personal commitment High

" ‘_‘I + \Workshop on Energy Technology Roadmaps CSTB
T]I\_: 15-16 May 2008, Paris le futur en construction 19/50



3. Recent Roadmap developments

- ERACOBUILD

nmmpsn
conissiox

Tk

ERACOBUILD
rom10 countries (18 partners) in

ERABUILD to 21 countries (35 partners) in
ERACOBUILD (17 EU + 4 Associated)

NEW FP7 NMP ERACOBUILD
34 Partners and 20 Member States
Might play a crucial role in the E2B JTI

Share of energy sources in the residential and non-residential sectors
{per inhabitant)
ing Renovation and £ o000
i
~ R, E £ 900 | Heat
Mﬁﬂ G EeEaation 1 Lurops; 2 a0 B Electricity
State of the art rewew i ;gg A I Comb. Renew. & waste
| ;4:..% = 500 A 0O Geoth. & solar
; 2
L ; 400 - 0O Gas
= ggg 1 B Petroleum prod.
g ]
i 100 1 o Coal
g 0
@ & P & ¥ & &
S & & & & P F &
v & ANPC & & &
& e k)
- =] o
o

-

: Tts Lfeljer (OTE)
Evert Ve & Hanry Honting (W/E)

.
TUDelft

Techntaube varsiost Oulfi

Workshop on Energy Technology Roadmaps
15-16 May 2008, Paris

100% -
e e
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TO% —+—i . — W =>1950
60% 4— | ] | L | o1971-1990
50% —— — ] | — | o1946-1970
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3. Recent Roadmap developments
- ECTP

FP7, Era-net, EUREKA,
Cost, CIP, JTls,
National projects ...

e All European countries together
e Group of countries
e Each country alone

STAKEHOLDERS:

 Industries

» Researches & Universities
« Clients and Users ' o

- - . . [54

* Financial Organizations o

* Public Authorities, ... gl

R

ra
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3. Recent Roadmap developments

CITIES & %JNDERGROUF“ NETWORKS CULTURAL
UICDINGS' meONSTRUCTIONS HERITAGE

AGGIONA BOUYGUES Autostrade
anhd dnd and
Sant Goebain ZUBLIN )"'4"'4 VINCI Constr.

MATERIALS
Heidelberg, Universita Politechnica delle Marche

QUALITY OF LIFE

Soletance Bachy, Hochtief
FA PROCESSES & ICT
ARUP, VTT
| | N —
I{EI(_ Workshop on Energy Technology Roadmaps CSTB
@It 1516 May 2008, Paris b | L3 22/50



3. Recent Roadmap developments

- ECTP

NTPs Network 2004-2007

September 2007 THUNGARY
= Awgund JO0F |CEL\NT:
- -
< Mdnrek ;'-‘:ﬂ_'ﬁ EE g:-.: HI.I'\
L Decermher 2006 ROINA b L
= Hemsmber 2008 ?I.IR!\'.ET
Ak Cpaber 20086 E:PEE E E :'L!
- Sptember 2008 SWITZERLAND
- MTPs faunched in 2004
A April 2006 — TN . N
- 1400219 - _‘ B TPs launchad in 2005
- Febmary 2006 AUSTILA & LITHUANIA A
) = Py MNTPs BBunched in 2006
2006 . [ 2006 NOR A Tl 3
- MTPs laumched in 2007
choher HXES -
o Cetaber JO0 CHOATLA
5 Tune 2065 UNITED RINGHOM
y April 2005 Gﬁh‘l.ﬂm'
Februgry 2005
. & GREECE
| AP T T —_—— (
005 - Famuary 205 Erant EE& EE i EE ."I_
& Dleormmber 2004 SW'EEN ,
L i
Didnher 2004 3 5 R - "1‘- - _‘
TR —_— 2
September 204 THE NETHERLANDS »
Surmmerr 2004 FIMLAND \ ™
" e \ }
§ Il'
i ."\
i TS 25 NTPs ! :
ASM

[

o Workshop on Energy Technology Roadmaps
HI"E‘ 15-16 May 2008, Paris SS TB 23/50




3. Recent Roadmap developments

- ECTP

7 Focus Areas

National Technology Platforms| _ 2 AGs + 2WGs

Achieved Goals

Vision 2030

S EUROPEAN CONSTRUCTION TECHNOLOGY PLATFC
€cT)

Identification

Prioritising
+ Roadmap

Agenda 2030

Indoor Environment
New Image of Cities
Using Underground Space
Mobility and Supply

1 Research areas

Strategic Research Agenda
Implementation Action Plan

Challenging and Ck
Europe’s Built Envir
A vision for a sustainable and competitive Version v1
construction sector by 2030 Energy and Resour
Reduce Environmenta wStruction Process
Transport & Utility Networks ICT & Automation
relmany 2y 2000 Cultural Heritage High Added Value Materials
Buropean Construction Technology Plattorm (g Safety and Security Attractive Workplaces {7 = wwmamwins e
+ FAs SRAs
February 2005 November 2005 June 2007

I Workshop on Energy_TechnoIogy Roadmaps CSTB 24/50
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3. Recent Roadmap developments

- ECTP

SRA Implementation Action Plan Priorities

A | Technologies for Healthy, Safe, Accessible and Stimulating Indoor
Environments for All
B | Innovative Use of Underground Space
C | New Technologies, Concepts and High-tech Materials for Efficient
and Clean Buildings
D Reduce Environmental and Man-made Impacts of Built
Environment and Cities
E | Sustainable Management of Transports and Utilities Networks ;:
F | A Living Cultural Heritage for an Attractive Europe
G | Improve Safety and Security within the Construction Sector
H | New Integrated Processes for the Construction Sector
I | High Added Value Construction Materials “mmﬁi’
T
iz 15,16 May 2008, Paris e cSTB 25/50



3. Recent Roadmap developments

- ECTP

ECTP FA7. Roadmapping themes

Value-driven
business processes

ICT for customer centric product & service
definition, requirement management &
ompliance assessment. Performance
based contracting.

Industrialised
production

ICT for modular provision of customised
constructions, logistics, assembly
& services. Digital sites.

ICT enabled
business models
New ways for sustainable exploitation of
ICT as a key part of business strategy

in the open European / global
onstruction marketplace,

Digital models

nD models. Access to life time infor-
mation for all stakeholders anywhere
anytime. ICT for design, configuration,
analysis, simulation,
visualisation.

Knowledge sharing
ICT for transforming project experiences
into corporate assets. Object repositories.
IPR protection of complex shared data.
Context aware applications.

Processes &
& ICTs §
&

<

Q\ 4

@* Vision for
Q
i

Intelligent
constructions

Smart embedded systems & devices for
monitoring and control. Embedded
learning & user support.

Collaboration support
ICT tools for information sharing, project
steering, negotiations, decision support,
risk mitigation, etc.

Interoperability
Ontologies & open ICT standards for
semantic communication.
ICT infrastructures.

ra
‘_‘I Workshop on Energy Technology Roadmaps CSTB
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3. Recent Roadmap developments

- ECTP

electronic
home

e

i

interactive
home

Intelligent constructions
_ U~

ubiquitous

home

Integrated automatio
and control
= Connectivity

less configurability
= Adaptability

n Remote diagnostic Context aware seam®
and control
= Serviceability

Wired sensors

Reactive / pro-
active wireless
sensors

v

%3

Broadband
standard-based
connection outside
of buildings

Open interfaces

models & protocols

Wired connections

~ Networked
integrated devices

& standards, incl.
for mobile access

M

System control &

Secure
communication
over public
networks

integration of
intelligent devices

WA

“Dumb™” services

Multimedia
interfaces / devices

Workshop on Energy Technology Roadmaps

[

Hl

15-16 May 2008, Paris

Remote &
mobile diagnostic
Common platform & control i%
for vendor/system
specific SW
Levels &
Intefligence standardisation for
(semantic info) in Quality of home
embedded services

Adaptive Multi-
Modal Interfaces

CSsTB

le futur en construction

Ubiquitous &
realtime network

Dynamic control &

(re-)configuration

of devices (based
on strategies)

Intelligent
Constructions
& Home

Self- 3
- Environments

configuring /
optimising home &
building systems

Interactive Spaces
(work, games,
video...)

Personalised
context-aware
services

27/50



3. Recent Roadmap developments

- ECTP

CSTB REEB: facts & figures

I f ATy Aan
e I!,.'.'!,II en const

- A Co-ordinated Action:

< In EC FP7: Theme 3 “Information and Communication

Technologies” - ICT for Environmental Management & Energy
Efficiency

“» Project full title: The European strategic research Roadmap to ICT
enabled Energy-Efficiency in Buildings and constructions

< Grant agreement no.; 224320 - Starting Date: 1st May 2008
< Consortium:

Centre Scientifique et Technigue du CSTB FR
Batiment (coordinator)

Technical Research Centre of Finland TT FI

Commissariat a 'Energie Atomigue CEA FR

Fundacién LABEIN Labein ES
Acciona Infraestructuras Acciona ES
Arup Group Lid. ARUP UK
University College Cork ucc IR
Technische Universitdt Dresden TUD DE

T

l = ] Worksh E Technology Road
PRTYE] VVorkshop on Energy Technology Roadmaps
]—]_I\—: 15-16 May 2008, Paris

CST

le futur en construction

 Objective; co-oralinating & rationalising current and
future RTD in the area of ICT support to Energy
Efficiency (EE) in the built environment of tomorrow

% Qverall work plan

WPG - Management

\

WP1 - Bulding-up the
REEB Communities &
interactions

* WP3 - Inventory of RTD
results

A

WP4 - Definition and Validation of
Vision, Roadmap & Implementation
Recommendations

I

WP5 - Dissemination, best practice
promotion and awareness-raising

WP2 - Inventory of best
practices

=
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3. Recent Roadmap developments

- Other ETPs

20 out of 37 ETPs address construction.

12 address smart / E.E buildings

&
4.0

ARTEMIS: Energy savings in buildings. Home ambient intelligence. Digital home.

Intelligent infrastructures e.g. buildings.

eMobility: Home networks.

EP0oSS: Safe home management. Assisted living for the elderly. Home care. Smart

homes. Energy management.

ESTEP: Recyclability of materials and components. Suitability for refurbishment and

industrialised production.

ESTTP: Heating and cooling without fossil fuels using solar thermal energy.

FOREST: Wood as construction material reduces energy consumption, binds

carbon and is recyclable as bio-fuel.

MANUFUTURE: Virtual representation of (factory) buildings. Reduction of energy

consumption by manufacturing processes and products over their whole life cycles;

<+ NESSI: Service oriented business models (in all sectors). ICT platforms from
embedded systems to distributed environments

< PHOTOVOLTAIC: PV modules mounted on roofs or integrated in building
components. Functional integration with shading, thermal systems, ventilation etc.

< SMARTGRIDS: Customer-side energy management, demand forecasting &
balancing. Response to price signhals. End-user Behaviour. Smart metering &
customer interfaces. Multiple energy carrier systems in cities and buildings.

<+ SUSCHEM: Insulation materials. Coatings for windows. Electrochromatic smart

windows. Phase changing materials. Organic light emitting diodes. Energy-

generating components.

& * * & &
0.0 ¢.¢ 0.+ 0.0 0.0

&
4.0

ra
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3. Recent Roadmap developments

- Other ETPs

Energy-generating home

Technologies e.qg.

“» Wind turbine SusChem
% Solar panels _.
< Fuel Ce”S . (| Aircireulation system

<+ Heat pumps & exchangers

“» Energy recovery &
transformation . x

< OLED lighting ey 7|15

“ Sensors PPRE I

% New materials: I
e Insulation S ——
* Phase changing ety 1
e Radiant heat bam%fr;:;‘:.:::”""’” i i
* Photovoltaic lade i
e Electrochromatic

“ Automation & control

% Feeding into grid

Source: SUSCHEM SRA

e 2= district heating

ek
Fuel cells or other energy conversion —

ll ..{] and storage systems Hydrogen or other energy supply

. ‘_‘I + \Workshop on Energy Technology Roadmaps CSTB
T]_I\_: 15-16 May 2008, Paris le futur en construction 30/50



3. Recent Roadmap developments

- Other ETPs

Enert(’:;’}fl efficient steel [
construction AESTES
Daylight
Double-skin Plant-roof collector  Heat preservation wall
. »;
. "'-"}.\b s 'r# “F Green house
|
|\l )
Solar heat . Light well and _‘ S : . |Examples of
collector for brina # ventilation Shaf s e 1 |E-E s_trur:tural
regeneration : S solutions
Source: ESTEP
Steel platform
PV panel
Double glazing " h X i Vertical blind

Light-pipe system PCM heat storage floor

Horizontal blind
[
o Workshop on Energy Technology Roadmaps
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3. Recent Roadmap developments
- Other ETPs

"r y F’“’ ;
1

A il u.q!,!, HJ,J, ”

vﬁﬁ: A ’i*ﬂm

i 452 | 'h. .,g, ..

't—
'I;

1

Source: SMARTGRIDS SRA

i
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3. Recent Roadmap developments

- E2B Joint Technology Initiative
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3. Recent Roadmap developments
- E2B Joint Technology Initiative

2. The Big Challenge

E2B JTI stands for: Energy Efficient Buildings Joint Technology Initiative

“ The overall objective of E2B JTI is to deliver, implement and optimize building and
district concepts that have the technical, economic and societal potential fo
drastically cut the energy consumption and reduce CO, emissions due to existing
and new buildings at the overall scale of the European Union.

E2B JTI will speed up research on key technologies and develop a competitive
industry in the fields of energy efficiency products and services, with the main
purpose to reach the goals set forth for 2020 and 2050 to address climate change
issues and contribute to improve EU energy independence thereby transforming
this challenge into a business opportunity "

ra
‘_‘I Workshop on Energy Technology Roadmaps CSTB
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3. Recent Roadmap developments

- PREBAT Benchmarking

e International Benchmarking Study on:
— Operation Programmes
— Technology « Bricks »
— R&D Programmes

 Roadmap elements towards
Low Energy (and Zero energy) 4
Buildings

 Objective: Factor 4

ra
‘_‘I Workshop on Energy Technology Roadmaps CSTB
T]_I\_: 15-16 May 2008, Paris le futur en construction 35/50



3. Recent Roadmap developments

- PREBAT Benchmarking

N° "Briques Technologiques" Experts CSTB Expert Extérieur
1 Parois Opaques (murs, toitures, | Hafiane Cherkaoui Svend Svendsen - DK
planchers ...) Marc Colombart-Prout | Fritz Oettl - AT
Robert Schild — AT
Envelop 2 Parois Transparentes (Fenétres, | Francois Olive Svend Svendsen - DK
Baies Vitrées...) JF Arenes Fritz Oettl - AT
Robert Schild - AT
3 Systemes Constructifs Jean-Luc Salagnac Svend Svensen
Comparés (DTU - DK)
4 Ventilation Double Flux avec Bernard Collignan Anne Tissot CETIAT
Récupération d'Energie Orlando Catarina
5 Systemes Compacts Emmanuel Fleury Anne Tissot CETIAT
S StemS Ventilation/Chauffage/ECS | Orlando Catarina
y 6 Micro-Cogénération Ahmad Husaunndee Christian Feldmann (COSTIC)
Orlando Catarina
7 Climatisation/Rafraichissement | Emmanuel Fleury EMP — D. Marchio
- Basse Consommation Orlando Catarina
8 Systémes Solaires Combinés Dominique Caccavelli Jean-Christophe Hadorn
Nadine Roudil (Base Consultant — CH)
SOlar 9 Stockage de Chaleur Peter Riederer Jean-Christophe Hadorn
Orlando Catarina (Base Consultant — CH)
10 | Systémes Photovoltaiques Rodolphe Morlot Univ. Australie - South Wales
11 Réseaux de Chaleur Peter Riederer Robin Wiltshire (BRE)
Chantal Laumonier
Miscel 12 | Eclairage Michel Perraudeau Arnaud Deneyer (CSTC)
' Chantal Laumonier
13 | Approche Intégrée Daniel Quenard Robert Hastings (AEU Gmbh — CH)
Jean-Luc Salagnac
Marc Colombart-Prout

ra
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3. Recent Roadmap developments

- PREBAT Benchmarking

Solaire : Stockage
SWO

Forces

Faiblesses

Taux de couverture solaire proche de 100% : le
solaire monovalent devient possible ou avec un
appoint minimum en terme d’'énergie annuelle

Productivité annuelle des capteurs double d'une
installation avec stockage diurne seulement
(env 500 kWh/m2 an), ce qui permet de mieux
rentabiliser les capteurs

Stockage d’énergie gratuit ou moins cher.

Peut alléger la maintenance de systémes de
production en limitant le nombre
d’enclenchement/déclenchement d’appareils

Diminution de la puissance installée

Systéme auxiliaire, qui sera utilisé en appoint ou en
sécurité dans le meilleur des cas

Investissement initial élevé, notamment pour les MI

Marché de niche surtout pour I’'habitat neuf, d’'une
certaine taille (100 logements) et a isolation
trés poussée

Technologies souterraines difficilement
reproductibles telles quelles dans un autre site

Technologies non souterraines consomment de
I'’espace en surface a colit non négligeable

Stockage saisonnier : pertes thermiques assez
importantes du fait de la longue durée du
stockage, marché limité, Pas de profession
identifiée et structurée, réflexion trés en
amont, études lourdes

Le stockage n'enthousiasme ni les professionnels, ni
les clients par rapport a des techniques
considérées plus "nobles", comme le solaire.

Opportunités

Menaces

Augmentation du prix des énergie fossiles, taxes
CO2 sur les fossiles ?

Aides pour le développement du solaire thermique
ou des réseaux de chaleur bois

Développement des PAC dans les grands ensembles

Profession est de plus en plus sensible a la vision
systémique et aux notions de performance de
systéme.

Le développement des réseaux de chaleur est une

Bas prix relatif des fossiles pour le chauffage pour
longtemps encore.

Marché du solaire thermique avec stockage court
terme a encore tout le futur devant lui avant
que le stockage saisonnier ne soit considéré
comme vraiment important.

Concurrence des pompes a chaleur air/eau pour la
villa

Durcissement de la législation sur la qualité
sanitaire de l'eau.

opportunité de développer le stockage.
T
=8

Workshop on Energy Technology Roadmaps
15-16 May 2008, Paris

Hl
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3. Recent Roadmap developments

PREBAT Benchmarking

... une maison a Energie Positive Vision ARUP pour ZURICH Insurance
Thening - Autriche CSTB M p
— Py

Habitat Energie Positive

Habitat « Passif » l 4

+ Systémes Hybrides EnR/EnF La voiture, un nouvel équipement de la maison ?

Source * TEA - SCH Task 28 7 ECBCS Amnex 387 - systéme de stockage de |'énergie (EnR/EnF)

Sustainable Solar Housing = équipement de secours
y

| W

The heuse wil
generate its own energy

CSTB Habitat & Voiture a Emission Nulle

Les concepts V2G - V2H - V2B - H2G

Vehicule to Grid, to Home, to Building

OPTION TOUT ELECTRIQUE Home to Grid

Voiture électrique
Plutét pour les déplacements
urbains et péri-urbains

/ ‘V

Toiture et/ou Facades
Photovoltaique
Eolien Intégré '- " i-

cEw
Biclogical
Material

Electrical Energy
Electric Generation Distribution Demand

.,,-;"'/ En.R.
. Biomasse

Ultra Low
Energy

SOURCE : Buildings Technology In the
Vanguard of Eco-efficiency

Ernst Ulrich von Weizsdcker, MP - SBO5 —
Tokyo - 2005

s NREL : I le - Dean Armst
" o Workshop on Energy Technology Roadmaps ‘ S I B g nighehgrs-lRriniy
T \_' 15-16 May 2008, Paris le futur en construction



3. Recent Roadmap developments

- PREBAT Benchmarking

State of the art and trends: new buildings

- 4 types of buildings on the way towards
Positive Energy Buildings

1. Low-energy Buildings
> Well disseminated (ex: « Minergie » in Switzerland)
* High insulation
 HP double glazing
* Double flux ventilation

« HP energy system (heat pumps, wood burners, condensing
boilers...)

+ High attention to air tightness and thermal bridges
» Overcost <10% and users seem satisfied
» Trend: higher insulation, air heat exchanger...
» « Consensual system » for stakeholders
=)

I Workshop on Energy_TechnoIogy Roadmaps CSTB 39/50
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3. Recent Roadmap developments

- PREBAT Benchmarking

State of the art and trends: new buildings

- 4 types of buildings on the way towards
Positive Energy Buildings

2. Solar Buildings
 Improved insulation
» Bioclimatic design
e Solar heating + SDHW

» Needs increase in popularity and lower costs of solar
systems

» From small entreprises to large ones (heating, windows) -
Interest gets higher for stakeholders without opposition

[
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3. Recent Roadmap developments

- PREBAT Benchmarking

State of the art and trends: new buildings

- 4 types of buildings on the way towards
Positive Energy Buildings

3. Passive Buildings

» Example: « Passive House » in Germany

* Very high insulation (30-40 cm)

» Excellent air-tightness, no thermal bridges

* No traditional heating system
Compact systems: ventilation + slight heating + DHW
» Technology changes

» Breakthrough for many stakeholders because not a
traditional construction technique (may depend on

countries)
» OK for some stakeholders (insulation, ventilation...), not for
others
1
1‘_“{_; \{\é(_);lés&o;;()zr(l)gge;g)r/i;rechnology Roadmaps Sm§;!:m§ 41/50



3. Recent Roadmap developments

- PREBAT Benchmarking

State of the art and trends: new buildings

- 4 types of buildings on the way towards
Positive Energy Buildings

4. Positive Energy Buildings
 Low-energy or solar buildings + solar PV/thermal roofs

» Can be envisaged today only with grants in order to limit the
overcost linked to PV systems

» Large scale development needs strong changes regarding
PV costs - technology breathrough

[

I Workshop on Energy_TechnoIogy Roadmaps CSTB 42/50
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- PREBAT Benchmarking

State of the art and trends: existing buildings

- Much less feedback in this field

» Solutions close to those used for new buildings

| Very hlgh |nsu|at|0n ... 20 millions de logements avant |le premiére réglementation - 1975
- Double/triple glazing gy iy | & 3
- Double flux ventilation

(per dwelling or per room)

- Heat pumps or wood boilers
+ Solar DHW
+ PV systems

o 2 approaches

» Looking for global solutions in heavy retrofit operations (envelop +
systems) - architectural changes (prefabricated components,

Batiment situé Jean-Paul Platz 4 a Nuremberg, rénove par la société WBG : Avant et aprés renovation

Source @ L'Efficacité énergétique des batiments en Allemagne.
Dossier d'information du Service pour la Science et la Technologie de 'Ambassade de France en
Allemagne — Avril 2007 - ADIT

atrium...)
« Acting on some components (boilers...) = COZ2 reduction, but not
low-energy
{_:'{_ Workshop on Energy Technology Roadmaps CSTB
i 15-16 May 2008, Paris e costuchan 43/50



3. Recent Roadmap developments

- PREBAT Benchmarking

Elements for an Action Plan

1. Disseminate Low-energy or Positive Energy
Buildings
— Mobilize actors through market segments (socio-
eco-technical aspects); example (FR):
o Existing individual houses (14 millions dwellings))
o Multi-property-building flats (6)
* Institutional/social buildings (flats / « grouped-houses ») (4)
e Public buildings (5)
* Private office buildings (5)
— 3 Steps
 Demonstration HP1, HP2, HP3

o Labels HP1, HP2, HP3
« Dissemination (regulation): HP1->HP2->HP3

Fa
‘_‘I Workshop on Energy Technology Roadmaps CSTB
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3. Recent Roadmap developments

- PREBAT Benchmarking

Elements for an Action Plan

2. QM Tools to build and retrofit

— Referential

— Sets of technical solutions (per building type and HP
target)

— Training/Information tools
— Financing tools
— Knowledge feedback syste

ra
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3. Recent Roadmap developments

- PREBAT Benchmarking

Elements for an Action Plan

3. Make technologies available; some objectives:

[

Decrease losses

High insulation without thermal bridges in new and existing
buildings

Thin insulation for retrofit

Ventilation systems with heat recovery for all building types
and enabling good air quality control

Air tighteness

Renewable energy

Winter/summer glazed components

Retrofit solutions for existing heating systems

Storage for low cost thermal solar systems (SF > 50%)
PV integration

Natural lighting systems

.Energy management (multi-sources, multi-needs)

o Workshop on Energy Technology Roadmaps CSTB 46/50
le futur en construction
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3. Recent Roadmap developments

- PREBAT Benchmarking

Elements for an Action Plan

4. Put technologies together

» Systemic research: tools and method to insure
coherency of the various elements in the building
» Define requirements for components and sub-systems

» Develop performance assessment methods for components
and sub-systems within a final « assembly »

» Develop tools to predict global behaviour of the building

» Develop virtual or real « demonstrators » (« concept
buildings »)

Fa
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Conclusion

Earth 2300 ? ' [We propose] Buildings
that, [1ke frees, are et
£ cﬁpwf*ﬂ produce
re {"ﬂﬁé\; .Jﬂﬂ' flhf’
CONSUIE, dCETie an

"We need to start working on changes on o ! e g
the scale of the problems we face” STOTe souar ene 'r:f:}l (i

(Bill McKibben, environmentalist) Pu” ﬁ'l ILL'E’ i-i" (i ity

water and release 1t jﬂ'ﬂmJ}'

The Next Industrial Revolution .

\ i
From Cradle to Cradle
William Mc Donough ”E ﬂ PHFEHIerIr”i
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More Information

o CIB: www.cibworld.nl

e |EA: www.lea.org

e FIATECH: www.fiatech.org

« WBSCD: www.wbscd.org

e ECTP: www.ectp.orqg (secretariat.ectp@cstb.fr)
« ERABUILD: www.erabuild.net

o Strat-CON: www.strat-con.org

e Other ETPs: http://cordis.europa.eu/technoloqy-
platforms/individual en.html

e E2B JTI: www.e2b-|tl.eu/

« PREBAT: www.prebat.net
— Benchmarking: www.prebat.net/benchmark/benchmark.html
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