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Danish Associationof Architectural Firms

Mission To strengthen the business
framework of Danish architectural firms
position, quality of work anprofessionalism

650 member companies

5000member employees, architects,
landscapearchitects, building constructors,
technical and administratisaff
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Kindergarten, Kerteminde
CEBRA architecture
Foto: Mikkel Frost
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Sustainability @ the Danish Association of Architectural Firms

4 Focus Areas:

Business Development
Law and Insurance
Politics

Sustainability
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Thermogram: Peter Andreas Sattrup
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Political vision- Denmark as a pioneering nation

Regulatory
Year housing™* workplace**
2010 ~50 ~70
2015 ~35 ~50 low-energy 2015
2020 ~20 ~25 ~ passivhaus
0 0 zero energy
>0 re ! active house / energy+

Danish Energy classification systems: regulatory, proposed and voluntary

Simplified performance requirements.

Yearly primary energy use: unit kWh/msqyear gross area

* heating, cooling, ventilation, DHW

** heating, cooling, ventilation, DBHW, artificial light

Sources: (Erhvervs- og Byggestyrelsen 2010)(Dansk Byggeri 2011)

Voluntary
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Gradual increase of technical performance
standards beyond BEibrms

Pushingnnovation in architectural design
services andolutions

Pushingnnovation in high performance
components
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Circular economy can turn demolition costs to upcyling profits

Danish experience with \ Demolition costs
- Costs
compulsory nZEB building
classes show that it is now easier
to find energy savings focussing
on embodied energy and
circular economy recycling
strategies than by focussing on
operational energy use

Upcycling \p

Design is key to succesful
solutions

lifecycle 30 years
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BehaViour - a maior cha"enge Difference between calculated and measured energy

performance of Danish single family homes. (SBi 2016)

Faktisk og beregnet energiforbrug per m? bolig i parcelhuse
opdelt pa energimaerke

kWh/m?

450

Incorporate the validation of
calculatedEPCswith measured

operational performance data Faki
Only validated EPCsshould be B Boroonet

150

used to underpin any financial
Instruments or performance
contracting -

Figur 3: Sammenligning af gennemsnitligt faktisk forbrug og gennemsnitligt beregnet forbrug for hver ty-
pe energimaerke med spredningen indtegnet pa hver sgjle. | denne figur er der i modseetning il figur 1
kun medtaget de huse hvor vi bade har beregnet og faktisk forbrug for hvert enkelt hus. Der indgar
135.311 huse i denne sammenstilling. (NB: denne figur indgik ikke i de tidligere udgaver af rapporten)
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We need dataaccess - to enhance performance

Open Big Data Harmonise
reporting metrics across nation
states and between calculated
and achieved performance and
put in place disclosure
requirements to ensure the
rapid and continuous 2
improvement of energy ‘,
efficiency measures and
technologies.
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MJ/m2year

raph: Sattrup. Data source: Marsh, Launng & Petersen, 2000
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Life cycles - the next dimension

SPACE LAYV
SERVICES

N
Understanding the lifecycles of buildings is k 11
to successful retrofits and circueconomy: I T | il SN

I i

QQQQQQQQQ

Some layers of buildings change more often
than others: The Structure of a building
OKI y3Sa OSNE fAGGHE S
and Services are upgraded more often.

The patterns of change open up opportunit

for performance upgrades and-agcling of
materials.

McDonough 2009
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Life cycles - the next dimension

50years
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BUILDING BUILDING CLIMATE
LAYERS METABOLISM DESIGN
HIERARCHY
Materials /Components Environmental Energy
Dependencies Impacts Daylight
Assembly Economy Comfort
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Smart buildings -require intelligent design

Recognise the need to target
Improvements across all four

pillars of building performance: Systems
consumption of natural
resources, indoor environmental
quality, occupant satisfaction andcqnfiguration
value over the lifeycle of a

building;

$335%9

$$%
Controls
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CASE: Ramball H - Mikkelsen arkitekter

Climate, resources urbanlife, economy

“There's focus on sustainability and reduced
energy use-butalsoonthe daily operation
and how the building stimulates collaboration
across departments and disciplines”

- Lars Ostenfeld Riemann, Glient

Peter Andreas Sattrdpchitect MAZhDSenior Adviser
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Measurement
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Photo by Arkiten
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