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Achieving a Sustainable Energy Futurein ~ SHC % ==
Buildings
@ Energy use in buildings worldwide accounts for
over 40% of primary energy use and 24% of

greenhouse gas emissions (Promoting Energy
Efficiency Investments, IEA, Paris. 2008)

@ Simply increasing energy supply will not solve
the current energy supply and security situation

and associated environmental problems. All three imperatives
are simultaneously

addressed

@ Given the challenges related to climate changé
and resource shortages, making residential and{__&|
non-residential buildings more energy- and
resource-efficient while maintaining thermal
comfort and cost-effectiveness represents and
enormous opportunity to save money and o . pater use
reduce pollution .

@ Radical improvements in the energy source: NREL, 2011

performance and use of renewables in buildings
are required
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Context suc =

@ Currently, a prominent vision proposes so called “net zero energy” (USA),
“net zero carbon” (UK) or “EQuilibrium” buildings (Canada)

® A maze of definitions

1. Low energy house 10.  Zero carbon house

2. High performance buildings 11.  Emission free house

3. Energy saving house 12.  Carbon free house

4.  Ultra low energy house 13.  Energy self sufficient
5.  Zeroenergy house 14. BREEAM building

6. Zero energy buildings 15.  EQuilibrium house

7. Passive house 16.  Green building

8. Zero heating energy house 17.  Very low energy house

99 AltRSSH Y BAENs have different meanirgimatareiipobolysenderstood,
several IEA countries have adopted this vision as a long-term goal of their
building energy policies
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The way forward SHC ==

@ What is missing is a clear understanding of definitions and
International agreement on the measures of building
performance that could inform “zero energy” building
policies, programs and industry adoption.
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‘Annex 52/Task 40 Overview SHC ) ==

@ Objective: To provide a clear definition and international
agreement on the measures of building performance that
could inform “zero energy” building policies, programs
and industry adoption

@ Scope: Residential, non-residential, clusters, different
climates.

® Means:

i wixicare

@ Subtask A: Definitions and Implications e ek e
&2 Siibtask B: Design Processes and tools
e glution Sets (Adv..Design, Eng., Jech.)
e e s
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Waerld Business Council for
Sustainable Development
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ask 40/Annex52 flowchart SHC O =

Review and Assess
Current Knowledge
About NZEBs

/\

Report on Current
Definitions. Provide
Design Guidance.

Identify Specific Issues for
Further Study & Research

A 4

A 4

Interim Reports and

Papers, database, Source

Further Studies and
Research.

A

A 4

Final Reports, Source
Books (vols. 1, 2, 3)
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Participation - Excellent SHO ™

ECBCS “seeded” SHC “seeded”
Confirmed Finland, France, Italy Austria, Belgium, Canada,
(17) S. Korea, Norway, Denmark, Germany, New

Switzerland, UK Zealand, Portugal,

Singapore, Spain,
Sweden, USA

Expected Australia

@ Between 55 — 60 experts

@®90% universities/academia (professors, PhD students)
@ National labs (NREL, CanmetENERGY, EURAC, AEE)

@ Industry (Samsung, GROCON, others)

@ Growing — more requests to join
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I (Y, ===
Planned outputs/deliverables SHC (==

@ Source book (s) targeting specific groups such as
national policy, industry and industry associations,
utilities, academia, funding programs

@ \ol. 1 - Definition and Methodologies (STA — DEU/ITA)
@ \ol. 2 - Design Tools and Processes (STB — Canada/US)
@ \ol. 3 - Case Studies (France, Canada)

@ Databases of over 100 case studies from 19 countries
and different climatic conditions

@ Stand-alone technical reports, conference papers

@ An education network (professional development
courses, training material)

@ Website (“NZEB Knowledge Centre”)
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What is known about achieving “zero” In
buildings?

Ideas coalescing on a Typical Methodology
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INTLAATIORGAL EMERCT SVGRNCY
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Invest in doing it right!
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‘Subtask A: Definitions & Implications SHC (==

Framework

Output METRIC
A /' = final energy
feed-in credits 4 = primary energy, n. r.
P = primary energy, total
= carbon emission
= exergy
= costs

+ /

, 4 _ BALANCE BOUNDARY
, needs exceed credits HVAC, DHW & lighting
/ + appliances & central services
7 OO + electro mobility
+ embodied energy

Z = BALANCE PERIOD
Input = operation year
= total period of utilization
= life cycle

energy needs
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‘Subtask A: Definitions & Implications %gg%
Net ZEB Energy Balance Check

*Reference: Energy & Buildings paper

«feed-in / generation Planning: Generation/Load

A credits e * Independent calculation of on-site
L7 energy generation (PV, CHP.,...)
L7 and building total energy demand
onraton ® /)’ Operation: Export/Delivered
L7 = monitoring of net energy flow at the
ety point of grid interaction considering

internal load match.

egeneration

emonthly net sreference

-building Mixed : “Virtual” Load Match
- ( ® o>
sload  delivered load *energy » Independent calculation of on-site
emonthly net energy demand .
—_—— energy generation and demand plus
efficiency
- self- .
~ consumption

evirtual monthly self-consumption
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‘ Net ZEB evaluator eeaiby tay) SHC & =

E]d -] B R

20110908_Net ZEB gefinisions_evaluation tocl_v3 [Read-Ondy] - Microsoft Excel ey
“ Hame Imtert  Fagelsyoul  Forrwlas Dla Review View o @B
- [} — - i " - [=a] == x ] .
W inboctetits - 11 - & & = mm gl e 50 wap T teneral . [ 5] ] seyled [unwritable | = = [ & R }r 3
" d& Copy - . I =1 - pal A
Paite B F G- D+ W-A. EB 3 iP® Eregescener- 5. o . =1 5 Conditional Format as| Harmal Bod || et Dalte Foreat ) Sort & Find &
& J vonratl Fainker = Formatteg = Table - ¥ = = . Cha Filler = Seledt -
Fost § Ligrmer < Mumber z 1

Thyte el

Editing

Net ZEB definitions Evaluation Tool
oped within the IEA - SHC Task ADYECBCS Annex 52 - "Towards Net fero Energy solar Buildings®
Building Project - Net ZEB evaluation

| Nearly Net ZEB | Net ZEpB Net ZEBstra | NetZEBem |

[ Click here to compare definitions J
UGN GENERATION/LOAD BALAMNCE
LT IL I ESTIMATED FEED-IN/DELIVERED BALANCE
L e MONITORED FEED-IN/DELIVERED BALAMCE

H o4 M| Rewd mel R i Miara Weagher) fartres Praject france | Nt TFR penbeation T2 _' 4
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Net ZEB Measurement & SHC
Verification Protocol

150
® Measurement
S}n Joint Project - Task 40/Annex 52 [ |, s,
. e ==  Net Zero Energy Buildings . =—rv— 120
© § b |
3
s~ 90
o
o
©
o 60 Mar
gﬁ Measurement and Verification Jan Feb
L protocol for Net Zero Energy 30 ooV P
— .
o Buildings Sep
Y- 0 . . . . . )
© 0 30 60 90 120 150 180
8 A report of Subtask A Cumulated consumption/demand [kWh/m?y]
O IEA Task 4Annex 52 Towards Net Zero Energy Solar Buildings
o Energy flex house hourly match
Q
—
o
)
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O
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Graphical representation of results
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' ll7 NET Z-ERO ENERGY
Nullenerglegebaude BUILDINGS

outrales Wohnen und Arbaiten im inlemationalen Vergloich
INTERMATIONAL PROJECTS OF CARBON-NEUTAALITY IM BLILD®MNGS
f

2000+ copies sold worldwide
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INTLAATIORGAL EMERCT SVGRNCY

‘ W0r|d Wide NEtZEB |V|ap (in progress) §;;Q .! e

http://www.enob.info/en/net-zero-enerqgy-buildings/map/

Map v

Asia

Antarctica @ Antarctica @ Antarctica @

S
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e | L5900 kim
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Subtask B: Design Tools & Processes SHESS

Three major activities

1. Document processes & tools currently being
used or under development to design NZEBs

2. Select design tools and evaluate with in-depth
case studies.

3. Develop model-based tools guide, in-depth
worked examples of projects to support industry
adoption.
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Design methodologies versus SHC & ==
optimization approach -issues :

Design approach Optimization
@ Passive solar design @ NZE goal modeling
® Active solar and PV (add-on) @ How many energy/HVAC
@ Building-integrated configurations?

technologies: BIPV, BIPV/T, e Building shapes (e.g. L)

thermal storagg @ How is comfort included?
@ Control strategies, peak @ Controls?

loads. '

@ BEOpt

@ Cost (total? Relative?)

@ Early stage design — biggest
Impact
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Activity B2: Design Process & Tools SHC & ==

Matrix @ Access to data on technologies
and design methodology to give
better models

What is the appropriate model

C resolution for each stage of the
-f% : design?
@®
N
.E What is the role of simple
8— spreadsheet-based tools (e.g.,
e ~-RETScreen and PHPP) versus
_ more advanced detailed
?‘@*“ simulation?
o“-’"‘oﬁ@

What other tool capabilities are
needed to model new
technologies such as building
fabric-integrated storage (PCMs),
BIPV/T?
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Five Case Studies selected SHC £ ==

4) Leaf House, Angeli di
Rosara, Italy

"-. i ; t
x -Lu.JH_ 1

'ljﬂ lum

¥. %
- 1 #
i ' |I 'T . : P
; e
A - ;s

1) EcoTerra House, Eastman
(near Montreal), Canada

T —

-] |

- u

"

3) Green Tomorrow,
Dongbaek, Korea

\

5) NREL Research Support

Facilities (RSF), Golden, 2)EnerPos , Saint-Pierre, Reunion Island, France
USA
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NetZEB Detailed Case Studies SHC ) ==

Five STB in-depth case studies are being used to:
1.Document the following:
e the design process
e which modeling tools were used and how
e notable features of each building
e gaps of existing tools in designing NZESBs.
e building energy use and comfort

2.Study accuracy of modeling tools and use calibrated energy
models to analyze building performance

3.Explore opportunities for cost reduction or further energy
reduction using optimization tools.
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Subtask C: Advanced Building Design,SHE ==

, INTLAATIORGAL EMERCT SVGRNCY

Technologies & Engineering —

(Protide solutions sets to aid industry)

Power

Heat

Lt §

oved

Reduce interior
Demand loads

Improve building envelope \

nt & impr

Phase 1

nd abateme
Energy productivity

Approach, categories and Leads nierete passivesoardesion \ L
Solution Set Categories

Climate Passive approaches & | Energy efficient Renewable energy
envelope systems

Heating Dominated | A (Tobias Weiss) ES (Eduard Cubi) N (Harald N. Rostvik)
NZ (Michael Donn) DK (Kim Wittchen) NZ (Shaan Cory)
D (Eike Musall)

Cooling Dominated UK (Masa Noguchi) AU (David Waldren) IT (Alessandra Scognamiglio)
F (Francois Garde) IT (Maddalena) F (Aurelie Lenoir)

Heating and Cooling | IT (Roberto Lollini) C (Michel Tardif) K (Jun Tae Kim)

Dominated PT (Laura Aelenei) K (Yang Giyoung) PT (Daniel Aelenei)

IEA ECBCS Program Technical Day, June 13, 2012, Bilbao, Spain

Natural R Ress turell
Bl Cos ™" Coneca e Towards Net Zero Energy Solar Buildings TASK 40/ANNEX 52



Data collection of 50 case studies SHC & ==

Project NaProject N|Polect Narlp o.c et Nproject|Project Name SOLAR XXI
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Early results: Renewables Category SHC ==

INTLAATIORGAL EMERCT SVGRNCY

Non Residential buildings

Figure-6:-Buildings-isolated-as-Non-Residential-and-RE-system-components-

Renewable Energy System Presence

Building Building Classification | PV Wind 1ot Wate Heating Cooling Hybrid
CIRCE Zaragoza Yes Yes Yes Yes Yes Mo
Day care centre in Monheim (M) Yes No Yes Yes No 0
Elithis Tower (M) Yes No No Yes Yes No
ENERPOS Yes No no 0 No Mo
Green office Yes No Yes Yes Yes Mo
llet du Centre (M) Yes No No No No No
Kyoto Highschool Yes No Yes Yes No Yes
Lajon School Yes No Yes Yes No No
Marché international Yes No No Yes No No
Meridian (M} No No Yes No No No
Pantin Primary School Yes No Yes Yes Yes Mo
Pixel Yes Yes Yes Yes Yes Mo
Primary School HohenNeuendof Yes No Yes Yes No 0
Schiestle-Schutzhutte Yes No Yes 0 No 0
Solar XXI Yes No no 0 No No
Sundays (AEE) Yes No Yes Yes No 0
ZeroEnergyBuildingBCAacademy Yes No Mo No No Mo
Limeil Brevannes Yes No Yes Yes No Mo q
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INTLAATIORGAL EMERCT SVGRNCY

‘Early results: Renewables Category SHC ==

Residential buildings

Figure-5:-Buildings-isolated-as-Residential-and-RE-system-components-

Renewable Energy System Presence

Building Building Classification PV Wind | Water Heating | Heating | Cooling | Hybrid
EcoTerra Home fes Mo 0 Yes fes 0
EnergyFlexHouse Yes Mo Yes Yes Mo No
IESC Cargese (M) HCD Yes MNo Yes Yes No No
Kleehduser (M) Yes Yes Yes Yes No 0
Kraftwerk Yes Mo 0 Yes Mo No
Leaf house (M) HCD Yes MNo Yes Yes Yes No
LIMA [M) HCD Yes MNo Yes Yes No No
Plus energy houses "Weiz" (M) Yes MNo 0 Yes No 0
Plus Energy Settlement Freiburg Yes Mo No Yes Mo Yes
Riehen Yes Mo Yes Yes Yes 0
Riverdole NetZero Project Yes Mo Yes Yes Yes No
EMCHI109 fes Yes MNo Mo Mo Mo ﬂ
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‘ Early results: Efficiency Category

Non Residential buildings
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‘Efficiency Summary SHC =

Residential buildings

HVAC Residential Buildings

Local A Recing plus Central Fresh Alr

Cenitral A wippby Ventllation
Heat Recowery Type
A distribution ey e
Hydronic distribation
Ciileg Fam
Dippetualsie Windews Cooling
Distributed Mant
Cenkral Plank -
mRLs
A ditribistion W HD
Hcionk dsaibveion Heating WD
0
Dstritnged Mant
Ceraral Plane
a 1o i E 1] & L i Bl o ] a0 B0
| Heal Loscal Ale
Central | Distributed | Hydronic Air Central | Distributed | Openable Coiling F Hydronic Air s Central Alr ~ Redirc plus
Pl Plant | distribution | distribition  Plant Plant Windows | B 205 dersiinution | distribution Y supply Central
' Type Fresh Alr
WRis| 85 | 0 38 38 5 | o | ® Rl [ETT 23 46 6 & °
- HD BD o 0 a0 0 i} 10 g m 10 20 50 70 o m
= HCD 100 o 100 a3 &7 i} il 13 &7 23 33 67 &7
o 0
Percentage of Use B ies: Ferrarage of Unknown |0 ne srgreseabed |
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CHALLENGES STRATEGIES MEANS A

= - Loy Cormasrymam
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CHALLENGES |[STRATEGIES [MEANS

PA HEATING PREVENTION sunspaces
COOLING REJECTION thermal mass
MODULATION heat recovery
CONTROL south orientation windows/pass.solar heat gain
compactness
green roof
sunshading
ground cool
cross ventilation
EES HEATING efficient lightning
COOLING efficient appliances
RES EXPORT ELECTRICITY |POWER GENERATIONphotovoltaic modules
SPACE HEATING HEAT GENERATION |[flat plate solar collectors
SPACE COOLING HEAT REMOVAL geothermal heat pump
DOMESTIC HOT WATER|CHP
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‘ Subtask D: Dissemination & Outreach ﬁ"ﬁ

e Task website: http://www.iea-shc.org/task40
e Task flyers / info brochures

e Technical Reports

e Work/conference papers(26 posted)

Al

Wt
S
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For more information SHC ==
Operating Agent
Josef Ayoub

CanmetENERGY/Natural Resources Canada
P.O. Box 4800, Varennes, Québec

CANADA J3X 1S6

Phone:+ (1) 450-652-1981

Fax: + (1) 450- 652-5177

E-mail: josef.ayoub@nrcan.gc.ca

Web: www.canmetenergy.nrcan.gc.ca
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