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Introduction and background
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‘As an expert in the field of energy efficiency in
new building | find it astonishing that countries,
states and cities do not pay more attention to
the actual energy consumption of new buildings.
How can we be sure of the value of the codes if
we don’t know how well the new buildings are
performing under them? So, | guess large
savings could be achieved if more attention was
paid to the actual energy performance:

Jens Laustsen, |IEA



Building Energy Quotient
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designed energy performance < > actual energy performance




designed energy performance < > actual energy performance
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FBC &8

Reliable building energy performance characterisation
based on full scale dynamic measurements
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On site assessment of thermal performance of building fabric

From static co-heating test towards dynamic building performance characterisation
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Analysis based on dedicated intrusive tests
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To what extent can we use smart meter and home automation data
instead of going to dedicated intensive measurements?




Objectives of IEA EBC Annex-proposal

Building performance assessment based

on optimised in-situ measurements

1. Support the development of replicable methodologies
to in situ assess the building energy performances

2. Disaggregate the energy performance to the three
main sources: building, systems and users

Focus on residential buildings
Development of characterization and assessment methodologies
embedded in a statistical and building physical framework



Challenges:

e Going from intrusive (dedicated) tests towards assessment
methods based on on board monitoring

e Elaborate existing methods towards non-linear and time-
dependent phenomena

e Develop reliable methodologies to analyse data in a way that the
energy performance on site can not only be assessed but that
discrepancies between designed and actual performances
understood!

e Disaggregate obtained energy performance to users, building
fabric and systems

15



major aim of the Annex-project is a collaboration in the EBC-context,
building further on the progress made in previous projects, with the aim

to pave the way for real and reliable quality checks
in daily building construction practice to guarantee that
designed performances are obtained on site.

The procedures should focus on buildings in use and, as much as possible,
making use of on board monitored data



Annex should answer (at least) the following questions:

- How to deduce energy performance of the building based on on site

measured data

- Characterise the impact of users / fabric / systems on the obtained
energy performance ?

- What are the reasons for observed discrepancies?

Development of replicable methodologies to quantify the
different aspects of the building energy performance

at the same time this annex will continue the ‘network of excellence’ on full
scale testing and data analysis (DYNASTEE)




Focus on residential dwellings
But both individual as aggregate scale

ANALYSIS ON LEVEL OF
INDIVIDUAL DWELLING

ANALYSIS ON LEVEL OF

BUILDING DISTRICTS
a o

development of
statistical methods

case studies



GATHERING INPUT DATA

ANALYSIS ON LEVEL OF ANALYSIS ON LEVEL OF
INDIVIDUAL DWELLING BUILDING DISTRICTS
o a o

development of
statistical methods

case studies

TOWARDS QUALITY ASSESSMENT




Proposed main structure

GATHERING INPUT DATA
Subtask 1

e

ANALYSIS ON LEVEL OF ANALYSIS ON LEVEL OF
INDIVIDUAL DWELLING BUILDING DISTRICTS
P a N
development of
statistical methods
I a o N ] | 7 P o 4 ~ 1
case studies
Subtask 2 Subtask 3

Subtask 5

//-\NETWORK OF EXCELLENCE

TOWARDS QUALITY ASSESSMENT
Subtask 4




Gathering input data

Objective: investigate possibilities and limitations
of commonly available data

A lot of data is nowadays available, but how useful is this data
for our aim?

Where can we get (cheap) input on:
the construction + systems

How to obtain input on geometrical aspects of the dwellings, composition of the
building envelopes (can GIS be of help?), link building age — construction type

on site measured data

What do we typically get from smart meters?
How reliable are (standard) (energy) meters — how to transform to net energy?

boundary conditions / users
On site measured weather data versus data from (official) weather station
Input on occupancy behaviour?




: ; I d Analysis on the level of the individual building
Objective: Development of assessment and characterisation
methods applicable on the building scale

Methods should be able to disaggregate between:

- building fabric (energy performance)

- building systems (energy efficiency)

- users (energy consumption)



S T d  Analysis on the level of the individual building

Challenges:

e Going from intrusive (dedicated) tests towards assessment
methods based on on board monitoring in occupied buildings
controlled by building own services.

e Taking dynamic aspect into account (loading/unloading, variable
system efficiency, renewable resources,....). This means elaborate
existing methods towards non-linear and time-dependent
phenomena.

 What data do we need? Trying to come to the minimum data set
we need to come to a reliable characterisation.



Analysis on district level

Development of assessment and characterisation
methods applicable on the district scale




S I ) Analysis on district level

Challenges:

e Often large, but crude data sets are available. How to we deal
with missing information (building geometry, system,...)?

e Taking dynamic aspect into account — link with district heating
systems, smart energy grids. This means elaborate existing
methods towards non-linear and time-dependent phenomena.

* What kind of feedback/assessment do we aim for? Develop
guidelines on the data needed for a specific characterisation.



: ; I ‘ Towards a quality assessment
o] JIJad)'/-H Investigate to what extent the developed methodologies
can be used in quality assessment

Aim is to make the link between the Annex-participants
(building physicists, statisticians,...) and certification bodies,
government, practitioners,..

To what extent can the methodologies developed in ST2 and
ST3 be used in a quality assessment framework ?

e.g. can we use the methods to determine the overall HLC of a building based on
on-site measured date in an easy, cheap and reliable way, so that it can replace
the calculated design value in Energy Performance Certifications?



S I ‘ Towards a quality assessment

Challenges:

* What kind of quality assessment is feasible with the developed
methods?

e What input data is required / how can we guarantee the quality
of the input data?

 How reliable (reproducibility, accuracy,..) are the methods?

e Can we standardise the methods? How to go from ‘data analysis
by experts’ to reliable and easy-to-use tools?

27



ST5

DYNASTEE

Network of Excellence

www.dynastee.info

Dynamic analysis, simulation and testing applied to the
energy and environmental performance of buildings

Network of exce

DYNamic Anal
op ¢

applied
performanc

Home | Metwork Events  Publications  Contacts  Data Analysis

ReduciNMERyRISISE on and eliminating wastage are among the main goals of the
European Union (EU). EU support for improving energy efficiency will prove decisive for
competitiveness, security of supply and for meeting the commitments on climate change made
under the Kyoto protocel. There is significant potential for reducing consumption with cost-
effective measures. With 40% of our energy consumed in buildings, the EU has introduced
legislation to ensure that they consume |ess energy.

A key partof this legislation is the Energy Performance of Buildings Directive (Directive
2002/91/EC. EPBD), first published in 2002, which required all EU countries to enhance their
building regulations and to introduce energy ceriification schemes for buildings. All countries were
also required to have inspections of boilers and air-conditioners

The introduction of national laws meeting EU requirements was very challenging, as the
legislation had many advanced aspects. It was a great opportunity lo mobilise energy efficiency in
EU buiidings, but also a formidable and continuing challenge for many EU countries to ranspose
and implement the Directive.

IEA ECBCS Annex 58

sountries in this task, the Concerted Action (CA) EPBD was launched by the
mission to promote dialogue and exchange of best practice between them. The
enhance the sharing of information and experiences from national adoption and
of this imporiant European legislaion. An intensely active forum of national

29 countries, it focused on finding common approaches lo the mast effective
implementation of this EU legislation.

About DYNASTEE
The DYNASTEE

Anatyss, Simulation and
appiied [5 the Energy and Environ-
mentai peron of buidings*
DYNASTEE is an mfomal groupng
of o ecived in

Next events

Summer School 2012

calculation methods
for building energy assessment
1822 June 2012

Summer School 2012
Dynamic calculation methods
for buslding energy assessment
18-22 June 2012

Technical Universiy of Denmaih.
Donenark

Previous events

The original Concerted Action EPBD came to a close in June 2007, but, with an n
deadline of 2008 for Certification and Inspections, a second phase running until 2010 was
launched immediately afier the end of the first Concerted Action. When initiated in 2005, most
countries were still at the planning stage. After and ] across
the EU, the approach was enhanced in 2007

The multi-faceted format of the forum, with specialist workshops combined with high leve!
discussions, allied to { D and web resources, centered on sharing -and
inspiring- sman solutions for the professional tools, skills and systems in all fields addressed by
the legislation, These solutions were then applied across the majority of EU countries.

The counries then shared real operating experience and the Concerted Action provided ever
increasing practical value and deeper leaming to all participating authorities, playing its role in
ensuring the success of this Directive as a vital instrument of EU energy efficiency policy in the
built environment

‘With the adoption of the recast EPBD in 2010 (Directive 2010/31/EU), EU Member States faced
new tough challenges. Faremost among them, moving towards new and retrofitied nearly-zero
energy buildings by 2020 (2018 in the case of Public buildings), and the application of a cost
optimal methodalogy for sefting minimum requirements for both the envelope and the fechnical

Summer School 2012
Dynamic calculation méthods

Technical Universdy of Denmark
Denmark

Summer School 2012

Dynamic caiculation methods
for building energy assessmont
18-22 June 2012

Technical Unrversty of Denmark,
Denmark

Newsletter

f
g Iusuuxl

DYNASTIEE)

Mail list

systems, the current Concerted Action thus aims at and of the EPBD
recast, and it runs from 2011 until 2015. The first part (until 2012) focuses on transposition of the
recas! EPBD, the second part of the Gancerted Action shall focus on impiementation and lessons
leamed.

INIVE

The CA is funded under Intelligent Energy-Eurape under the Eurapean Union's.
and innovation Programme




Deliverables of the project

1. Aninternet site and Annex newsletter

2. Afew, but well-documented dynamic data sets (on different
scales: individual building and district level) that can be used for
developing dynamic data analysis procedures and for validation
purposes

3. The reports of the different subtasks, including:
1. Areport on reliabilitiy of input data for on site building performance
assessment
2. Areport on dynamic data analysis methods that can be used to
disaggregate users/fabric and systems on the building level
A report on example cases on the building level
A report on data analysis methods applicable at the district level
A report on example cases on the district level
A report on guidelines (possibilities and limitations) to apply the
methods in quality assessment procedures

4. Further collaboration with Dynastee, the network of excellence

on full scale testing and dynamic data analysis. This network organises
on a regular basis events as international workshops, annual trainings,...
and will be of help for interested organisations

o vk Ww
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Link with other EBC-projects

|[EA EBC Annex 58

IEA EBC Annex 58 dealt with full scale testing and dynamic data analysis
methods. Main focus was on the characterization of the building fabric
(overall HLC, gA-values,...) based on (rather intrusive) on site tests of
unoccupied buildings.

The current proposal takes this methodological approach one step further
towards occupied buildings and based on on-board monitored data.

IEA EBC Annex 70 on Building Energy Epidemiology

This new proposal looks a large data sets, with the aim to address the
performance gap and inform policy makers and industry in the development
of low energy / low carbon solutions.

Although there is a distinct different focus with the current proposal (more
empirical approach versus statistical and modelling approach), a regular
interaction seems logic and advisable.



Proposed time schedule

Next steps:

e Further elaboration of the proposal.
Annex text to be submitted to ExCo by May 18th

e Presentation at the ExCo-meeting in Oslo, June 9-10.

e If approved the project starts with one year preparation phase
(autumn 2016-june 2017)

e Final approval by ExCo (June 2017) of participating partners
e Three years working phase: autumn 2017 — spring 2020

e One year reporting phase: autumn 2020 — spring 2021



Time for discussion




