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Introduction

A Esbensen Consulting Engineers

A Founded 1947, ~50 employees

A More than 15 years experience in Integrated Energy Design of buildings

A Expert consultancy on energy and indoor climate in buildings internationally
A Participating and leading more than 35 EU supported R&D-projects

A Integrated energy design

A Project and design team facilitation

A Advanced Indoor climate analysis using most recent tools and technologies
A Building Services design

A Henrik Sgrensen
A Director, Business Development in Esbensen
A M.Sc. Energy Enginering
A eMBA, Innovation management
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Outline

A Customers in the building sector
A Building energy use
A Green Solution House Bornholm

A Outlook
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Wh at customers want

A Henry Ford in 1930:
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customers want
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The same is the case in the building sector

A Our customers cannot be expected to ask for products, performance or solutions that
they do not know exist or could be possible

A Everybody want s itveryfdweseenhemsbhes as firs?-movers
A Building sector is extremely conservative and dependent on references

A Demonstration in full scale is of vital importance to be able to commercialise new
ideas and concepts
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‘Design really-can make the world a better place, if done with the
right intentions. At Green Solution House;our intention is to be
restorative instead of just reducing harm.’

Green Solution House

‘Succes will be measured in how much healthier the ecosystem
becomes. Visitors should leave inspired and able to contribute to
local and global communities’
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8N Solutlon House
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Design proces for Green Solution House

A

A

Focus on the goals and the story we want to tell

Identification of the key focus areas that will support this story

Set up the road map to be able to think the life-time of the building into phases and

generations of technologies
Visualise the success

Communicate, communicate, communicate

27.10.2011/ Side 9



esbensen

Green Solution House Goals

The goals of the Green Solution House are:

1. To be a platform for the highest level of sustainable development

Green Solution House will support innovation. Business-as-usual approaches will not create
the lasting change needed in the face of our generation’s daunting challenges. Innovation in
all forms will be embraced and advanced at GSH.

2. To be an example of continuous improvement

Green Solution House will allow for continuous improvement over time. Technologies evolve,
needs change;whatis cutting edge technology today may become standard practice tomorrow.
Taking the elegant functioning of healthy ecosystems as a model, Green Solution House will
incorporate generous flexibility and adaptability within its design, and plan for continuous
evolution throughout its many use cycles.
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Green Solution House Goals

The goals of the Green Solution House are:

5. To show solutions on biodiversity, materials, energy, water, and waste

Green Solution House willdemonstrate solutions thatincrease biodiversity, use safe materials
in closed loops, generate renewable energy, and maintain a healthy water cycle. As its hame
suggests, it is not enough to solve for its own footprint; Green Solution House must provide
leadership by educating visitors on what is possible and replicable, and why it is important.
The desired outcome of Green Solution House is “a delightfully diverse, safe, healthy and
just world—with clean air, water, soil and power—economically, equitably, ecologically and
elegantly enjoyed.” Solutions showcased at Green Solution House are there to demonstrate
that this end goal is possible, today.

4. To grow a local and global network for knowledge sharing

Green Solution House will grow local and global knowledge-sharing networks. By increasing
awareness and building capacity within both local and global communities and economies,
Green Solution House seeks to extend its positive influence beyond the boundaries of the
site.
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Focus areas and priorities

Renewably Powered Clean Healthy Water
(Existing/New) Maobility Cycles
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Current Scheme

Level 4: Regenerative
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Level 2: Best Practice
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To show solutions that increase biodiversity, use safe materials in cradle to
cradle cycles, generate renewable energy, and maintain a healthy water cycle.
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Renew

Energy Demand

Conventional Opening Day Generation 2

G03| To allow continuous improvement over time

Generation 3
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The Energy Challenge

A 0Buildings consume more than 40% of t he
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The Energy Challenge

A 0Buildings consume m‘re than 40% of t he
.
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The Energy Challenge

A Buildings do not consume energy by themselves

A The human need for thermal and visual comfort cause the need for energy services
for lighting, heating, cooling and ventilation

A Energy services are provided by building services
Artificial lighting (power consumption)

Heating systems (heat production, pumps and controls)
Ventilation systems (power for fans)

Air conditioning (power)

To To Do I

A The energy consumption is very dependent on user control
- or lack of control
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The forgotten passive features of buildings
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Integrated design approach

A Have a common understanding of the goals and the means

A Very often design briefs try to define solutions instead of expressing the goals and the
success-criteria

A To meet all goals is the responsibility of the whole team

A Integrated Energy Design —
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Integreret Energi Design I Passive egenskaber
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Integreret Energi Design i Aktive egenskaber

Kunstlys
Regulering

Opvarmning
Ventilation Kaling Varme
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Sources

vable

Renew

Carbon-based Sources

Conventional Opening Day Generation 2

Goal To allow continuous improvement over time

Generation 3
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- Water

Export Clean

Vvater

VAS

Import Clean W

Conventional Opening Day Generation 2

G03| To allow continuous improvement over time

Generation 2
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Effluent Reuse for Influent ﬁ.—_x \ h Stage 2
Toilets, Irrigation, Blackwater » Vertical Flow
Cooling Towers or Greywater E et &  Wetlands

Living Machine, Process Diagram
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Defined

Undefined

Conventional

Key

Optimized
Optimizable
Tolerable

Problematic

Opening Day

Generation 2

Generation 7

G03| To allow continuous improvement over time

+
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Ecosystem Productivity/Health

Ecosystem Degradation

Existing productivity

Conventional Opening Day 10 years &0 years

Goa I - To allow continuous improvement over time

maturation of planting

maturation of planting + new planting
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Story telling from day one is crucial

A Putting words on why this team is going to succeed

A When looking back 10 years from now, answer:

To To Do Io Do

What did we do right?

What turned out to be a critical decision?

Why did the team collaborate in such a brilliant way?
Why did we manage to achieve our goals etc.

etc.
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We need acome-b a ¢ k

A

No need to be able to play all instruments

Knowledge of alle instruments important

Getting all members of the orchestra on
board when the concert starts

Playing the same concert

Identify where we need new instruments

Discover ways to play the concert in new
ways

a s

oconductorso of

27.10.2011/ Side 30



esbensen

Allways challenge the framework

A British governmental planning team by 1890:

A OWe have now calc
maximum numbers of telephones
possible i n the
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http://upload.wikimedia.org/wikipedia/commons/1/15/1896_telephone.jpg
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Methodology

A
A

Looking at birth rates in the UK

Estimating the maximum number of
young women by 1920

Multiplying with the max-fraction
likely to work for british telecom

Multiplying with the number of lines
which can be managed by one
young lady at a switchboard

- VoilaT you have the maximum
number of telephones possible in
the UK J
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