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Abstract

Model actions undertaken in HafenCity and Wilhelmspduring IBA Hamburg 2006-
13 as well as energy transformation of Danish lahSamsg towards self-sufficiency
are examples of the use of energy as one of théaledyrs in the design of revitalization
process in various scales. An important issue idei@rmine the impact of renewable
energy systems on design process, architectureudrahism of revitalized structures.
Article examines the programs and projects reltddtie processes: renewal of degraded
inner-industrial areas (brownfields), ecological stogation of degraded land,
the revitalization of port and underdeveloped aieabe aspects of climate protection,
the use of energy from renewable sources and inepnemt of technical conditions
of building substance while maintaining the pritegpof sustainable development.

Keywords: energy regeneration, brownfields, wateits, IBA, RES, energy
efficiency, energy transformation Energiewende,prosumer energy
generation.

1. RENEWABLE SOURCES OF ENERGY IN THE
REVITALIZATION PROCESS: HAMBURGS
ENERGIEWENDE AND SAMS@ 2.0

Transformation of energy systems undertaken by \Begipean countries aims

at economic independence from fossil fuels by iasirey energy efficiency of
their building substance, as well as at obtaining greatest possible self-
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sufficiency based on renewable energy sources. Hagnthe European Green
Capital of 2011, implemented a number of initiasiveelated to climate
protection, e.g. long-term projects in Wilhelmsbungithin the exhibition IBA
2006-2013, or the revitalization of HafenCity -tlag for 15 years. A Danish
island, which launched Samsg 2.0 strategy, is alscexample of targeted
regeneration activities based on renewable enéngtyunlike the metropolitan
city of Hamburg - in a local scale, carried outhwilhe state support and global
cooperation.

1.1. Internationalle Bauaustellung 2006-13 and Hamburg&nergiewende

The transformation of energy systems in Hamburgmblurgs Energiewende,
just as in the whole Federal Republic of Germargsaat the increase in
energy efficiency, building sustainable and snoalan power supply systems
and renewable energy. The consistent implementafiomnban policy described
in documentXKlimaschutzkonze®007 - 2012MasterplanKlimaschutz2013
and 2015, aims at transforming Hamburg into a Garmiad energy capital in
2020. Until today, 60 wind turbines supplying 58 ultimately - 100MW)
have already been installed in this area.

In the field of renewable energy sources, 14.503 joave been created here,
and within the metropolitan area - 24.700. City lienpents strategies for
sustainable public transport combined with eleatnigbility. By 2025, a total
number of 525.000 low-energy-consuming dwellingl lag constructed there.
As part of IBA Hamburg, the city opted for the malization of vast
brownfields, ports and degraded “inner peripheri@s the islands of the river
Elbe, while transforming their energy systems, udeld in the plans of self-
sufficient Wilhelmsburg. An important issue, amatig IBA initiatives, was
a symbolic “crossing the river Elbe” - connectirfte tisolated islands with
the rest of the city, while developing social amdueational infrastructure.
The revitalization of the downtown areas was cdrraait in line with the
strategy of sustainable land management, whichtaiasthe green areas of the
city [1,2].

Fig. 1. Hamburg - Wilhelmsburg a) Energieberg Geaerder b) Energiebunker,
¢) Weltquartier model - revitalized settlement fridme 1930s Source: own materials
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1.2. Ahill and a bunker of energy - IBA Hamburg, Wilhelmsburg

The IBA activities include the program Hamburg 24 connected with
climate protection (renewable sources of energjuiing) fit into the long-
term plan of the self-sufficient district, Wilhelimsrg 2020/30/50

Energieberg Georgswerder - called “a hill of newizuns” - former 45-hectare
landfill, after long-term safety and reclamationivties is an example of re-use
of land, now publicly available. It represents avneducational and vantage
point on the Hamburg map, as well as is an examppiect in the field of
renewable energy with a “green power plant” for @0RBouseholds in
Wilhelmsburg district, applying 3 wind turbines, P¥stallation and heat
pumps [1,3].

Another IBA project is the “Energiebunker”. It isgarded as a symbol of co-
generation of energy and activities related togmtidon against climate change.
It is a former anti-aircraft bunker, subjected ttharough modernization. It is
planned to transform it into a supplier of therrankrgy for 3,000 households
and a producer of green electricity (2.5 million K\W). The heart of the bunker
is a water tank with a capacity of 2 million litreghich is a heat buffer for the
district heating network and the building facade aoof are covered with a
huge system of PV panels [1.2].

Thanks to the intelligent combination of variousim®s, energy production at
this facility will constantly grow. In conjunctionwith Energieberg
Georgswerder and other projects of the IBA and Hagd Energie Wende, it
will completely meet the energy demand for Wilhdbong district, with the
support of innovativemart gridtechnologies, virtual power plants and with the
participation of the inhabitants - active energggumers .
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1.3. Energy for Weltquartier and the Welt-Gewerbehof quaters - IBA

IBA projects have a significant impact on the urb&mctional and social
structure of downtown areas of the city. The at#ési involving the
modernization of built-up areas undertaken in Witteburg in Weltquartier
and Welt-Gewerbehof create sustainable and attealiting environment and a
workplace, in cooperation with the local communitynovative systems using
energy from renewable sources are relatively easyntegrate into newly
constructed buildings for example Smart Materialubes - (model energy-
efficient buildings implemented under the IBA Bausstellung in der
Bauausstellung) [2]. A more complex issue seemdbdothe adaptation of
buildings from the 1930s, or their complexes, te tlequirements of such
systems. Buildings in the housing estates Wilhelmgband Prima Klima-
Anlage Campanion were successfully subjected tgpcehensive revitalization
[1, 3].

1.4. Revalorization of the urban landscape - Hamburg

Changes in Hamburg concern also the implementaifothe revalorization

program of the urban landscape, which is basedhenntain axes of urban
greenery and on urban landscape models, with teagthened role of coastal
green areas in the complex ecosystem of the mdisapothe river Elbe. Green
areas and undeveloped spaces were incorporatedhimttandscape of large-
scale housing estates and quarters, also grees wege formed around the
central districts. Currently, these areas and guéblic spaces occupy almost
half of the city area [1]. As part of their fusidhe GriinesNetzHamburg project
is implemented. It is a system of nice pedestriad hike paths - as an
alternative option of emission-free urban transpdiice 2015, the city has also
been implementing the strategy regarding roofs, n@agh-Strategies, that
combines urban sustainable development policy thithEuropean objectives to
adapt to climate change. Legal instruments andirtbentive scheme with a
budget of 3 million euros have been introduced wppsrt the extensive
planting on roofs, as well as PV and solar inatalhs which generate green
energy for the city prosumers.

1.5. The revitalization of brownfield sites and wharfs -HafenCity

HafenCity is referred to as one of the most impurtaeas of the development
of the coastal areas of Hamburg. Thanks to it, 8252 the metropolis will
expand its centre by nearly 40% and will get closeithe river Elbe. The
enormous scale of the revitalization of brownfie(@S7 ha -126 ha of land and
31 ha of floating platforms) is based on publicspté partnership seen by the
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city-land as a priority, which speeds up decisiaking and execution
processes, and also attracts a group of invesprs [

It is estimated that the project will cost appr@g.4 billion € (2.4 billion € -
public funds, 8mld € - private investment) and 2m3lion m2 of residential
and commercial areas will be built as well as greesas and open spaces,
based on a five-level urban sustainable developrsigategy. The first of the
levels is the efficient and sustainable use of ated brownfields, which
involves the change of their planned destinatioilemmaintaining the coastal
tradition and flood protection. The next levelsluae the use of renewable
energy and the implementation of a district heatwegwork of a low-carbon
index. They promote the short distance mobilityalkable city”, integrated
(land and river) public transport. The last levsl the individual building
certification system - Ecolabel, taking into accoenvironmental criteria of
environmental sustainability, the use of renewalergy and energy efficiency

[6].
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Fig. 3. Hamburg - HafenCity, a) a model of revitation of 157ha of land; b) realized
residential and office buildings along MarcoPolofenade; c) map referring RES
and energy efficiency with accepted standards a2 €@ission reduction, Sources:

own photographs and elaborations based on datadiedlin theMasterplan -HafenCity
2013 [6].

2. EXPERIMENTS AND EXPLORATION - ISLAND OF SAMS@

What connects the metropolitan Hamburg with a smslhnd Samsg is
renewable energy and the transformation of eneygiems on a massive scale
(relating the whole community). This energeticaglf-sufficient Danish island
is an example of a comprehensive use of RES inrek#alization of less
urbanized areas. The applied multi-faceted solateme based on the principles
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of sustainable development, taking into accouniasoeconomic (economic)

and environmental objectives. The undertaken digs/related to energy have
been carried out since 1997. After winning a goxment competition for the

use of renewable energy technologies while maiintgithe landscape, al0-year
program aiming at supplying 100% energy from theeweable energy. By

switching to green renewable energy, Samsg achigazbendence of their

decentralized energy system, new jobs for prosuaessell as an “eco-island”

image on a global scale [5].

2.1. Samsg 2.0.

Samsg, as the first Danish island well balancewrims of energy, and neutral
in terms of CO2 emissions within the strategy Sa@€g according to which
the island strives to achieve complete independémoce fossil fuels by 2030.
There were no social protests related to investngnenergy. There were no
NIMBY effects (not in my back yard), i.e. protestgainst launching energy
projects in the area of residence, despite the rgeracceptance for the
implemented idea. An opposite phenomenon seemsetuéntly occur, i.e.
IMBY - “a windmill in my backyard”. A total numbeof 11 wind turbines,
owned by private investors or by local energy coapees - supply energy to
the nearby households. There are 10 turbines (@#stype) operating at sea,
and the excess energy is sold to the mainland. @8¥¢at demand is produced
in 4 professional heating plants. The constructbrthe heating plants was
financed by theDanish Energy Authority most of them belong to heat
consumers, others are owned by the local compagy2@0, the island is
planning to reduce thermal energy consumption iidimgs by 33%, and for
the last 5 years all new houses (and the moderwizes) have been constructed
as low-energy houses passive house$0. Other individual households use
renewable energy installations and generate gneergy as prosumers [5, 6].

Fig. 4. The island Samsg-Denmark; a) one of theihdl turbines - co-ownership of a
local cooperative; b) the facility of the Sams@ekyy Academy in Ballen; c) solar farm -
Nordby; d) a plan of Samsborg campus; Source: gaeeglemy.dk [5]
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Also agriculture is subject to restructuring intocone organic, sustainable
production, including energy crops, used for ecaoalty viable production of
biogas, which is used in demonstration projects,the production of methanol
or hydrogen for land and sea transport. Samsg island of short distances,
where experiments on intelligent power supply systéor e-cars, used as wind
energy storage, the main means of transport orsldned [4,5].

2.2. Good practices and education of the local community

Educational activities, training and collaboratwith the local community on
the promotion of the decentralized energy systeensame of the tasks and
projects implemented by tif®amsg Energy Acadentis headquarters - a model
facility, funded by local craftsmen, is a meetingge for local community and
people interested in RES, co-operatives and thesfibamation of energy
systems. Combined regeneration projects on thadstgpened possibilities of
cooperation with educational institutions and comgs from around the world.
The adopted strategy of the development of Santsag2well as the subsequent
new projects expanding pro-environment activitieedh meeting space, on the
island which is visited annually by more than 5@@sts [4]. It is planned to
build an innovative campus Samsborg - space forgieen education and
sustainable tourism. The complex with a high stashd# energy, known as
“2025 passive plus”, will offer activities based thre sustainable development
strategy of the island. A number of initiatives artdken include: energy
production and its efficiency - energy which folayg has united its inhabitants.
One of them isContinue for yourselflincluding any actions that result in
reduced energy consumption in buildings or in t@eased respect for energy
resources in “your backyard”, which in “our backyari.e. the entire island
Samsg, brings a measurable success for its sélfisaty [5].

3. CONCLUSIONS

Strategies for revitalization of problematic aredisHamburg aiming at the
transforming the city into a green and energetydadllanced metropolis provide
a comprehensive approach on several levels, takitogaccount the needs of
participants in the process, effectively using Ede planning instruments, as
well as legal and financial instruments in the assdi time horizon. Both short-
term and long-term projects give the future imadette city - a green

metropolis, which struggles with the problems of gdeled land,

suburbanization, with the climate-change challerggsvell as in the field of
socio-cultural co-existence of many cultures. Thedartaken in Hamburg
attempts to reconcile the requirements of the gneygtems transformation
(Energiewende) with the latest trends in revitdlara of the city seem to be an
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interesting direction to seek for a compromise leetw spatial planning and
energy consumption and its urban sustainable ptmtucin a smaller, local
scale, on the Danish island, the first stage ohstltanges has already been
completed - Samsg achieved energetic self-suffigie@Gurrently, version 2.0 is
being realized, i.e. the idea of an island freenffossil fuels, taking advantage
of their neighbours' good practices.
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Streszczenie

Modelowe dziatania podejmowane w HafenCity orawvteamach IBA-Hamburg 2006-
2013 w Wilhelmsburgu jak réwnie transformacja diskiej wyspy Samsg
w samowystarczainenergetycznie magstanowé przyktady wykorzystania OZE jako
jednego z czynnikébw w projektowaniu procesu revataji w ré&znych jej skalach.
Istotnym wydaje si okreslenie wptywu, jaki wywiera systemy wykorzystape OZE na
proces projektowy,architektr urbanistylk rewitalizowanych struktur. Artykut poddaje
analizie programy i projekty zaiane z procesami: odnowy zdegradowanych,
poprzemystowych, rekultywacji terenéw zdegradowdnykologicznie, rewitalizaciji
obszar6w portowych i stabo zurbanizowanych w asmtkt ochrony klimatu,
zastosowania energii ze6det odnawialnych, efektywioi energetycznej oraz poprawy
warunkéw technicznych obiektéw przy zachowaniu dasawoju zréwnowzonego.

Stowa kluczowe: rewitalizacja, brownfields, nabtae IBA, OZE, efektywné&t
energetyczna;nergiewendeenergetyka prosumencka.
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