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Achieving a Sustainable Energy Future in 
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.  

Given the challenges related to climate change 
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 
reduce pollution  

Radical improvements in the energy 
performance and use of renewables in buildings 
are required 

All three imperatives 
are simultaneously 

addressed 

Source: NREL, 2011 
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Context  

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

A maze of definitions 

 

 

 

 

 

 

Although these terms have different meaning and are poorly understood, 
several IEA countries have adopted this vision as a long-term goal of their 
building energy policies 

 

1. Low energy house 
2. High performance buildings 
3. Energy saving house 
4. Ultra low energy house 
5. Zero energy house 
6. Zero energy buildings 
7. Passive house 
8. Zero heating energy house 
9. Plus energy house 

10. Zero carbon house 
11. Emission free house 
12. Carbon free house 
13. Energy self sufficient 
14. BREEAM building 
15. EQuilibrium house 
16. Green building 
17. Very low energy house 
18. Climatic active house 
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The way forward 

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 

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: 
Subtask A:  Definitions and Implications 
Subtask B:  Design Processes and tools 
Subtask C:  Solution Sets (Adv. Design, Eng., Tech.) 
Subtask D:  Dissemination and Outreach 

Period: Oct. 2008 – Sept 2013 
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 2013 

2008 

  
Review and Assess 
Current Knowledge 

About NZEBs 

 
Report on Current 

Definitions.  Provide 
Design Guidance. 

 
Identify Specific Issues for 
Further Study & Research 

 
Further Studies and 

Research.  

 Final Reports, Source 
Books (vols. 1, 2, 3) 

 Interim Reports and 
Papers, database, Source  

Task 40/Annex52 flowchart 

 



Towards Net Zero Energy Solar Buildings TASK 40/ANNEX 52 

 

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

 

ECBCS “seeded” SHC “seeded” 

Confirmed 
(17) 

Finland, France, Italy 
S. Korea, Norway, 
Switzerland, UK 

Austria, Belgium, Canada, 
Denmark, Germany, New 
Zealand, Portugal, 
Singapore, Spain, 
Sweden, USA 

Expected Australia 

Participation - Excellent 

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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Planned outputs/deliverables 

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

Vol. 1 - Definition and Methodologies (STA – DEU/ITA) 
Vol. 2 - Design Tools and Processes (STB – Canada/US) 
Vol. 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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The value of good design  
Invest in doing it right! 

Dispelling the cost myth – “whole 
building” approach 

Deliver efficiency W/O inconvenience 

An energy education 
Reduce energy use through conservation 

Emerging green energy technologies 

Last consideration after design, efficiency, and 
conservation have been optimised 
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+ 

 

= 

METRIC 
  final energy 
  primary energy, n. r. 
  primary energy, total 
  carbon emission 
  exergy 
  costs 

BALANCE PERIOD 
  operation year 
  total period of utilization 
  life cycle 

BALANCE BOUNDARY 
  HVAC, DHW & lighting 
+  appliances & central services 
+  electro mobility 
+ embodied energy 

Input 

Output 

energy needs 

feed-in credits 

needs exceed credits 

Framework 

Subtask A: Definitions & Implications 
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•energy  
•demand 

•feed-in / generation 
credits 

 

  

•on-site 
•generation 

• 
load 

•reference 
•building 

 

• 
delivered 
energy 

• 
self- 

consumption 

 
•energy  
efficiency 

•exported  
energy 

 
 

Net ZEB Energy Balance Check 
•Reference: Energy & Buildings paper 

Planning: Generation/Load 
 Independent calculation of on-site  
   energy generation (PV, CHP,...)  
   and building total energy demand 
Operation: Export/Delivered 
 monitoring of net energy flow at the  
   point of grid interaction considering  
   internal load match. 
Mixed : “Virtual” Load Match 
 Independent calculation of on-site  
   energy generation and demand plus  
   monthly based balance. 

 
  

•load 
•monthly net 

•generation 
•monthly net 

•virtual monthly self-consumption 

Subtask A: Definitions & Implications 
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Net ZEB evaluator (Lead by Italy) 
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Net ZEB Measurement & 
Verification Protocol 
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Source Book Vol.1  

2000+ copies sold worldwide 
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World Wide NetZEB Map (in progress) 

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

http://www.enob.info/en/net-zero-energy-buildings/map/�
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Subtask B: Design Tools & Processes 

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 
optimization approach - issues 

Passive solar design 
Active solar and PV (add-on) 
Building-integrated 
technologies:  BIPV, BIPV/T, 
thermal storage 
Control strategies, peak 
loads. 
Cost (total? Relative?) 
Early stage design – biggest 
impact 

NZE goal modeling 
How many energy/HVAC 
configurations? 
Building shapes (e.g. L) 
How is comfort included? 
Controls? 
BEOpt 

Design approach                Optimization 
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Activity B2: Design Process & Tools 
Matrix 

What is the appropriate model 
resolution for each stage of the 
design? 
 
What is the role of simple 
spreadsheet-based tools (e.g., 
RETScreen and PHPP) versus 
more advanced detailed 
simulation? 
 
What other tool capabilities are 
needed to model new 
technologies such as building 
fabric-integrated storage (PCMs), 
BIPV/T? 

Access to data on technologies 
and design methodology to give 
better models  
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Five Case Studies selected 

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

5) NREL Research Support 
Facilities (RSF), Golden, 

USA 
2)EnerPos , Saint-Pierre, Reunion Island, France 

3) Green Tomorrow, 
Dongbaek, Korea 

4) Leaf House, Angeli di 
Rosara, Italy 
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NetZEB Detailed Case Studies 

Five STB in-depth case studies  are being used to: 
1.Document the following: 

• the design process 
• which modeling tools were used and how 
• notable features of each building 
• gaps of existing tools in designing NZESBs.  
• 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, 
Technologies & Engineering 
(Protide solutions sets to aid industry) 

 Approach, categories and Leads 
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Data collection of 50 case studies 
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Early results: Renewables Category 
Non Residential buildings 
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Residential buildings 

Early results: Renewables Category 
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Early results: Efficiency Category 
Non Residential buildings 
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Efficiency Summary 
Residential buildings 
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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
LIGHTING

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 

 
Example: Leaf house  
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Subtask D: Dissemination & Outreach 
 

• Task website: http://www.iea-shc.org/task40 
• Task flyers / info brochures 
• Technical Reports  
• Work/conference papers(26 posted) 

 

http://www.iea-shc.org/task40�
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For more information 

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  

mailto:josef.ayoub@nrcan.gc.ca�
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