Heat Pumps in Future Energy Systems:
Energy and sustainability in abundance

“Don’t be afraid..... of even all too big dreams”

Krijn Braber
Amersfoort, 13 May 2009
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Security of fossil energy supply and price developments build'desk
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How long will it last, 2030... ? The future is ‘electric’...... 1?



Excess and abundance of renewable energy (sources) build'desk
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Sun (thermal, photovoltaic)
From the soil ((geothermal) heat, cold: aquifers)
Dynamic sources (wind, hydro and tidal power, waves) |

Fuels derived from biomass, residues and wastes

“Problems”: place, time, pattern of demand and supply, energy low density +
Quality and costs to ‘harness’ / harvest

Requiring solutions such as storage (a.o. soil, batteries) and / or ‘space’
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The Prime Directive in energyv optimization:

Combining and integrating LOCAL options and
sectors starts at DEMAND side

and requires energy storage



Robust, integrated, local energy concept starts on DEMAND side
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Heat Pumps / Seasonal |’
Heat-/cold storage

Robust, integrated, local energy concept starts on DEMAND side
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... All proven technology, so energy neutrality attainable and becomes only

an issue of smart dimensioning and proper infrastructure, hence smart economics....
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Example 1

Energy 7/ climate neutrality In
Zaanstad / Kreekrijk:

Heat Pumps Keep It Simple!



Heat Pumps Keep It Simple! build'desk
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Zaanstad/Kreekrijk:

A new residential area of 1000 dwellings will be made entirely
climate neutral by equipping all houses with electric heat
pumps and 1 dedicated wind turbine for the entire area of 2
MW: cost effective and all proven technology!!!
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Example 2

Powerfull new energy concept

“hybrid heat distribution LT”

requires only ¥4 of original energy demand



Powerfull new energy concept “hybrid heat distribution LT” build'desk
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Utilizing real residual heat of low temperatures
at Area Level: Waalsprong Nijmegen

Supplying LT-heat (45 °C) from sources like ‘near by’ £

waste incinerators or shallow geothermal (1 kilometer) p—
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Powerfull new energy concept “hybrid heat distribution LT” build desk

11 13 May 2009 Krijn Braber

Building Level

Buffervat Heat pump boiler Buffervat

. = koud water warm water
: HPB
O pt I e 1 - [koeling] ( . ) [warm tapwater]

avervamern

Naar warm tapwaterpunt

Koud water
==

L
Vioerkoeling |
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LT-hybride

Vieervenvarming

+ “Free” cooling by the use of extra vessel (left) for storage of cold water
Residual heat: electricity consumption HPB 600 kWh/a, not 2000-2500 kWh (HP)
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Example 3

Greenhouse as energy source

Featuring...

Heat Pumps and renewable power generation



gy enables greenhouse to generate energy !! SR EENS
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Unique “Selling” Points of Heat Pumps build'desk
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They MULTIPLY free renewable, ambient energy by a factor or 4 or more
Using renewable electricity makes them entirely climate neutral
Extra comfort by producing VALUABLE COLD at the same time as HEAT

Proven technology in “made to measure” variety that matches almost any
application
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Vision: Heat pumps in a Renewable Society
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“...a system shift is necessary in thinking about our energy EH¥AGEK”



Heat pumps provide next step towards energy neutrality build'desk
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“Forward” policy brings intersection closer




Break troughs in the ET Revolution need... build'desk
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= ... radical changes in existing “systems” at 3 levels:

. structure: how we as Nederland Inc./Ltd are organized:
economically, physically including State’s interest

: culture: our set of paradigms, values, perspectives

- methods: the ways we deal with things, rules, routines,
behaviour and our flexibility and creativity

= Keep in Mind: thinking in renewable energy In
abundance (enabled by heat pumps) in stead of usual
scarcity and limitations turns economical systems
totally up side down

= And: WHERE THERE IS A “DRIVE” THERE IS A “DETOUR?”
= Or: YES, WE CANI!I



USA Race to the moon: ONE GOAL: defeat the Russians build'desk
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Dutch Delta Works: ONE GOAL: struggle against water build'desk
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What are WE going to do about it build'desk
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Humanity is key.... What’s holding us back ’?/méu
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= Lack of imagination 2?7 A
= Abundance of micro ‘interests’ !!!
= Thinking in barriers and problems in stead of opportunities

= LACK OF COMMON PURPOSE AND SENSE OF URGENCY

= Lack of choices with a real long term vision, ignoring micro interests

= The others (‘politics’) have to start......

= But keep in mind:

= The later we start, the more it will cost in the end to solve our
problems (Sir Nicolas Stern)!

= The Stone Age didn’t end due to a lack of stones !



The future is YOURS and four your children! build'desk
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= The world provides enough to satisfy every man's need

= But not every man's greed

Ghandi
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Hogere kapitaallast “verzekeringspremie” voor onzekere ontwikkeling energie ? !

Gat steeds groter....

gasprijs???

Gas

)
O L —

Investerings- Exploitatieperiode
Moment = NU NU — 30 jaar

= \We staan nu voor de FUNDAMENTELE keuze tussen:

= Lagere kapitaalslast nu en onzekere, variabele energielasten (.... + gas OP)
= Hogere kapitaallast en zekerheid van (vaste) energielasten in de toekomst
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= Use this to spice up your slide if you don’t want to add a picture

= Use this if your content is very colourful or complicated
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= Use this to spice up your slide if you don’t want to add a picture

= Use this if your content is very colourful or complicated
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= Use this slide with or without the graphs

= Use text field in the bottom-right corner for e.qg. subtitles or a
reminder of the subject in question
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= Use this slide with or without the graphs

= Use the space underneath the bow to support the message
above the bow
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= Use a picture that supports your message

= Remember to optimize your picture for the web

= Height of bow = medium
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Use this slide to support your message

This slide should only be used if you have an appropriate
panorama picture

Remember to optimize your picture for the web

Height of bow = low




Use this slide for
powerful statements
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Energy neutrality asks for more energy conservation and more
renewable energy in a few decades
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