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r\ ECBCS - the Implementing Agreement on
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a\<<//////>> “Energy Conservation in Buildings and
Community Systems”

International Collaborative Agreement

Energy Research, Development, Demonstration
and Dissemination

26 Member Countries

Open Innovation approach
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« Energy Conservation in Building &
Community Systems

* Heat Pumps

 Solar Heating & Cooling

* Thermal Storage
 District Heating & Cooling
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E“ The ECBCS Programme

Buildings

Je Deployment
onstration

Communities
egles
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26 Participating Countries

O Australia O Germany O Poland
O Austria O Greece O Portugal

o Belgium O Ireland (2010 i Spain

~ Canada O Italy O Sw.eden

O P.R. China(oo9) i Japan | i _SI::WIl’izerIand
o Czech Republic - Republic of Korea - 1UrKeY (2011)
o Denmark O Netherlands o UK

o Finland O New Zealand O USA

O France © Norway
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IS8 Programme Governance

Management and Delivery:
Executive Committee (26)

Executive Secretariat
& Support Services

Technology Transfer: Research Project
Outreach and Management:

dissemination Operating Agents (10)




F@ Vision for the Built Environment:
E“‘ Adoption of nearly-zero primary energy use and
CO2 emissions solutions

Environment: o End-users:
* 50% reduction of energy - powerful, energy aware
demand customers driving
« use of renewable energy the market

sources only

Market & Business:

- life-cycle performance based
business models
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IEA Energy Conservation in Buildings
& Community Systems Programme

(ECBCS)

Strategic Plan
2007-2012

Towards Near-Zero Primary Energy Use &
Carbon Emissions in Buildings & Communities

F% ECBCS Mission

... to facilitate and accelerate

the introduction of energy
conservation and environmentally
sustainable technologies into
healthy buildings and community
systems...

* From incremental to radical
decrease of energy

« “Clean” energy

« “Smart” energy regulations
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Energy = 30% — 40%
CO2 emissions = +30%
Solid Waste = 25% — 40%
Primary Resources = +50%
GDP =10% — 15%

Fragmented sector

Energy Conservation in Buildings and Community Systems Programme

International Energy Agency



CBCS

Design &
Decision-making R

Building Products
& Systems

Technology
Transfer &
Demonstration

Outputs & Outcomes

Energy Efficiency,
Conservation

Environment
Sustainability

Energy Conservation in Buildings and Community Systems Programme

Low Emissions,
Healthy,
Sustainable
Buildings and
Communities

International Energy Agency
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A\
E‘\ Value Chain in Construction Market

Facilitation and Information Services Outcome
= Concept, Design, Engineering, Evaluation,
» Construction Codes & Standards, Information
» Education & Training Facility
Operation
Maintenance
&
~ Building Product Integration Management
—_— Building
Building Facility
Material Compgnents Assembly
& Sub &
Machinery Assemblies Development
N
N
Product Recycling

Source: National Steering Committee for Innovation in Construction (NSCIC)
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Fé‘ Scope of Innovation in ECBCS:

Technology Readiness Levels

ECBCS
Level Description
1 Transfer of scientific research to applied R&D
2 Identification and/ or evaluation of possible applications of the technology
/’3
First level of Proof of Concept
4
Bench scale study of the technology as a whole.
5

Bench scale study of integrated system in simulated application.

Scale up of technology and testing in simulated application.

Demonstration -Full scale demonstration of technology in industry setting.

Business- Release for commercial implementation

o] = <] =

Business- Further improvements implemented

Energy Conservation in Buildings and Community Systems Programme

International Energy Agency




E\\\%////\ Focus Areas

Building Concepts and Methodologies
Integrated Building Systems

Building Services

Building Benchmarking & Measurements

Integrated Community Systems
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E(‘ 1. Building Concepts and Methodologies

* Development & Demonstration of Financial
& Technical Concepts for Deep Energy
Retrofits of Public Buildings & Building
Clusters (Annex 61)

» Cost effective Energy and CO,, Optimization
In Building Renovation (Annex 56)

« Towards Net Zero Energy Solar Buildings
(Annex 52)

BUILDINGS

INTERNATIONAL COMPARISON OF CARBON-NEUTRAL LIFESTYLES

@EnoB
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2. Integrated Building Systems

 Reliability of Energy Efficient
Building Retrofitting -
Probability Assessment of
Performance & Cost (Annex
55)

» Prefabricated energy retrofit
systems for residential
buildings (Annex 50)

Energy Conservation in Buildings and Community Systems Programme International Energy Agency
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E(‘ 3. Building Services

 New Generation Computational Tools for
Building & Community Energy Systems Based
on Modelica (Annex 60)

« High Temperature Cooling & Low Temperature
Heating in Buildings (Annex 59)

 Integration of Micro-generation & Other Energy
Technologies in Buildings (Annex 54)

Energy Conservation in Buildings and Community Systems Programme International Energy Agency



! 4. Building Benchmarking &
B3 Measurements

ECBCS

* Reliable Building Energy
Performance Characterisation
Based on Full Scale Dynamic
Measurements (Annex 58)

« Evaluation of Embodied Energy &
CO2 Emissions for Building
Construction (Annex 57)

« Total Energy Use in Buildings:
Analysis & Evaluation Methods
(Annex 53)

Energy Conservation in Buildings and Community Systems Programme International Energy Agency



[@ 5. Integrated Community Systems

A

« Guidelines and Case Studies
for Energy-Efficient
Communities (Annex 51)

* Low-Exergy Systems for High
Performance Buildings /
Communities (Annex 49)

Energy Conservation in Buildings and Community Systems Programme International Energy Agency



5 . o _
!;'.6! Annex 53: Total building use In

buildings: analysis & evaluation method

 Proposal approved in 2008

« ~20 Institutions from 12 countries participated:
Austria, Belgium, Canada, China, Denmark,
Finland, Italy, Japan, Netherlands, Norway, Spain,
USA

1 year preparation and 3 years working
« 8 work meetings during 4 years
« 10 forums or symposiums to dissemination

Energy Conservation in Buildings and Community Systems Programme International Energy Agency
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!;\‘! Annex 53: Total energy use in buildings:

analysis & evaluation methods

CNO3

Ene
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Influencing factors on total

energy use

‘Building

R

equipment

>  Building Performance

in buildings

‘Operation &
_ aintenance

~  Indoor
environment
_ conditions

Energy Use

Energy Conservation in Buildings and Community Systems Programme International Energy Agency



Tatal energy vee in residantinl baildings - the modslling of cesupmnt
behmior

Draft Report of Task Force:
Modeling of occupant behavior
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!@ Current Situation of Building Energy
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Ge) :
Eﬁ Energy use and service level

:. eDifferent approaches for reducing BE
%D e Fixthe service level required, RBE by rising efficiency
S5 through better tech.
e Fixthe energy & emission level, improve service level by
better tech.
Developed

countries

China

Service provided

Energy Conservation in Buildings and Community Systems Programme International Energy Agency



« High temperature cooling & low temperature
heating in buildings
« QOperation agency: China

« Participants: Belgium, China, Denmark, Finland,
Italy, Japan, USA

— Universities + Institutes + Industries

e Target:

— New type of HVAC system to reduce 30% or more
energy with better indoor service

Energy Conservation in Buildings and Community Systems Programme International Energy Agency



ﬂ Flow chart of Annex 59
0\

Subtask A: Principles and Methodology

A2: Determine typical A3:Study analysis method A4:Set up the frame work
—¥ casesasthe subject > forcommoncomponents/ | ofanew perspective to
forall subtasks processesin HVACsystem explore HVAC system

Al:Investigate
currentsystems

Subtask B: Indoor temperature/ Subtask C:

Typical cases

Cases of subtask B

|Radiant panel

| Personal ventilation |

humidity field and Terminal

B1: Summarize the character of indoor
heat sources and humid sources

v =
B2: Establish analysis method by

avoiding mixture loss in indoor space

B3: Research on air movementindoor,
especially for personal ventilation

Case study:
Office building
indifferent
climate

Outdoor air handling process

C1: Summary flow paths of solid/liquid
desiccant dehumidification

Il

Case study:
Radiant cooling
inlarge space
building

C2: Explore the prop'erty of coupled heat
and mass transferin air handling process

¥

C3: Establish design principles of air
handling process

Cases of subtask C

| Desiccant wheel

| Liquid desiccant

Subtask D: Total System Analysis

D1: Load character D2: Utilize possible D3: Study relationship between
in typical buildings L/ heatsourcesand | temperature difference and
and climate heat sinks fans/pump energy consumption

L

Design guidance of high temperature coolingandlow || Reportof applications and real-time testsin typical || New terminal device and flow
temperature heating system systemin buildings office buildings with different climate conditions path of air handling equipments Agency

L

Deliverables:

Energy Cong

Py
=




> Location: Diegem, Belgium;
> Year of construction: 2009;

> Gross Floor area: 12,930 mz; 4 @ i
> Occupation: 220 occupants; @[ ¢
> Activities: Offices (Main), Meeting rooms, el

Restaurant, IT room, Underground parking

HEX: Heat Exchanger

Cold collector HP: Heat Pump

Case Study Building 2:

Xi’an Airport T3 Terminal

> Area: 258,000m?, with a maximum height
of 36.5m

> Coming into service since May 2012

> The first terminal adopting radiant cooling
in China

> Temperature and Humidity Independent
control system

> Humidity: liquid desiccant outdoor air
processor; Temperature: radiant floor +
dried FCU with high temprature chilled
water

Energy Conservation in Buildings and Community Systems Programme Interna%al Energy Agency



Project Results
* Full Scientific Reports
« Summary Reports

Factsheets

Tools

8] Dissemination & Outreach - Projects
Py J

Air Infiltration and Ventilation Centre

s et ECBCS Project Factsheet

Annex 5

H'

Integrating Environmentally

ln-wc—-v-wn Responsive Elements in Buildings

Bukdings wnd Communtty 2

st i) ECBCS Project Factsheet
w Annex 44

Towards Net Zero Energy

e o . -
oo Sy Solar Buildings
Sywarss Frogramaa ECBCS / SHC Project Factsheet
Annex 52 / Task 40

for aver

ay
4D0% of primary energy use and 24% af greenhouse
gas emicelans. Energy use and emissions Include
bolf direct, on-slte use of fossll fusls and Indirect
use from elecirkcity, disirict heating / cooling systems.
and embadled energy In construction materials.

Several [EA countries have adopted a vislon of so-
callen et zam enargy bUIENGS' 36 3 long-term goal
af their enengy palicies. However, what Is missing
5 3 ci2ar OEENIion ana Inemanonal agreement on
the measures of bulkiing performance that coukd
Inform “zera energy’ buliding policies, programmes.
and Industry adoption around the word. Teue rergy Homes Sagpar,
The apjective of ine project “Towards Net Zero Energy Solar BUIKINGS” is to shudy umml net-z2ro,
near net-zero and very low energy bulldings and to develo

Rezponsive Busag Sements

ncy over has focused 2

promote Integration. In this nspect responsive bulioing elements
xplotation of environmental and renewable energy resources. In
Ing concepts the chaflienge is to achieve an optimum combination
nd integration of these with the buliding services systems and
an optimal environmental performance.

P a comman
International Gesnitians ramawark, Dois, NROV3SVE SoIUtIONS and INOUS!TY gUteInes. II! achieve fnis
abjestive the project with canvincing
architectural quallty.

The project will v-rmap- bullding types (bofh residentlal and non-residential), new and exisiing. for
the elimatic zo [} slusters of bulkdings
and small ullunentsull be consklered.

af the NZEE coneept fom an kea int praciical
realiy In the marketlace. Demanstrating and
documenting real projecis will SIS0 ower Indusiny
reslstance to adapiion of tnese concepts. 7

Prosucts

* A EOUTCE DOOK, targeting specinc
groups such as natlonal policy
groups. Indusiry assacialions, ubiiies.
academia and funging programmes
An egucation networl

Expansion of he US DOE High
Performance Sulidings Database with
‘as-designed’ ano ‘3s-achiever net
zr ensrgy bullangs:

* Websie

Energy Conservation in Buildings and Community Systems Programme

legrating Elements in Bulioings® are

sive Buliding Elements
sive Bulding Concapts

International Energy Agency

T

«nng the areas of
use, goad Indoar

lity, policymakers
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“ Dissemination & Outreach

E

www.ecbcs.org

« ECBCS Bookshop and
website

« Conferences / seminars

« Demonstration

Energy Conservation in Buildings and Community Systems Programme International Energy Agency



F{‘ Dissemination & Outreach

A
ECBCS

nternationa

loads per year Asummaryoriea [

* 49 completed
projects

Communit;

Technical Synthesis Rey

A Summary of IE|
Annexes 16 & 17 K

__cu 1o order printad edion

Building Energy
Management
Systems

* 3 new projects
under
development

* 12 current
projects

Energy Conservation in Buildings and Community Systems Programme International Energy Agency



F% Recently Approved Projects

A

O Annex 59: High Temperature Cooling & Low Temperature
heating of HVAC Systems

O Annex 60: New Generation Computational Tools for Building &
Community Energy Systems Based on the Modelica &
Functional Mockup Unit Standards

O Annex 61: Development & Demonstration of Financial &
Technical Concepts for Deep Energy Retrofits of Government /
Public Buildings & Building Clusters

Energy Conservation in Buildings and Community Systems Programme International Energy Agency
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é\\<///////// Further Information

www.ecbcs.org

Thank you




