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Foreword and project background

In view of the increasing significance of energy ef-
ficiency in the field of urban development, the
transnational cooperation project Urb.Energy was
launched in January 2009. The aim of the project was
to combine measures of energy efficient refurbish-
ment of the housing stock with the overall improve-
ment of residential neighbourhoods. The project was
co-funded by the territorial cooperation programme
“Baltic Sea Region Programme 2007-2013" as well
as by the German federal programme “Transnation-
al Cooperation”. 15 partners from Estonia, Germany,
Latvia, Lithuania, Poland and Belarus took part in the
project and represented key actors in national activi-
ties for energy efficient settlement structures.

Cities offer a huge potential for energy saving and the
reduction of CO, emissions. With their vast housing
stock and attached infrastructure they account for
around 80 % of the EU’s total final energy consump-
tion and 40 % within the building sector. Building en-
velopes and the energy supply of buildings in partic-
ular present a huge saving potential that has to be
taken into detailed consideration. To achieve this po-
tential, investment is needed and the behaviour of di-
verse stakeholders with varying capacities and moti-
vation has to change. The energy efficient renewal of
the housing stock requires the consideration of the
diverse condition of the buildings and the different
urban structures in the Member States, regions and
urban areas within the EU.

Need for integrated energy-related
modernisation approaches

There is a need for integrated energy-related mod-
ernisation approaches on neighbourhood level that
take the specific situation into account: the energy
balance and the saving potentials of the buildings
(with their technical features and quality), the socio-
economic situation, the ownership structure and the
capacities of owners, the energy supply system and
the use of renewable energy (related to a wider re-
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gional territory). This is especially necessary when
there is scattered ownership, residents with low in-
come and different building types, as there are more
obstacles to overcome to develop a suitable renewal
concept.

Suitable energy efficient solutions

within a complex urban context

Based on the complexity of a large-scale energy ef-
ficient urban renewal process, addressing individual
buildings and individual actions is just the first step.
It is necessary to link various measures, taking the in-
teractions as well as the specific local conditions into
account. This requires that the instruments are adapt-
ed to the particular region, city or neighbourhood. In-
tegrated energy-related modernisation concepts for
urban areas offer a suitable solution to achieve this,
when they are adapted to the overall urban context
(e.g. energy balance of a neighbourhood, the socio-
economic situation, financial capacity of residents
etc.).
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Key objective of Urb.Energy

Urb.Energy’s key objective is the development and
implementation of integrated concepts and strate-
gies for the comprehensive energy efficient renewal
of residential areas in the Baltic Sea Region. The pro-
ject is co-ordinated by the German Association for
Housing, Urban and Spatial Development as Lead
partner and the Housing Initiative for Eastern Europe
(IWO).

The partners worked together to combine meas-
ures of energy efficient refurbishment of the hous-
ing stock with the overall development of residential
neighbourhoods and the renewal of the energy sup-
ply infrastructure.

One particular focus, as part of the integrated urban
development approach, was on methods of energy
efficient modernisation of residential buildings and
district heating systems. The project partners devel-
oped and partly implemented renewal concepts in six
target areas. These concepts contained an optimised,
comprehensive package of refurbishment measures
and new approaches for the neighbourhood heat en-
ergy supply including renewable energy sources.

It was crucial that these activities were implemented
with the agreement of local stakeholders such as res-
idents, homeowner associations, energy providers,
city council, etc. Thus, in the development of related
concepts and measures these stakeholders were in-
volved and motivated to take part in the process.
“Old” EU Member States such as Germany contribut-
ed their experience in the energy efficient regenera-
tion of large housing estates and the development of
integrated energy efficiency strategies and concepts
for urban neighbourhoods and cities. In general the
partners tried to include energy and climate issues
within the urban development policies and instru-
ments. The developed and applied approaches pro-
vided valuable transferable know-how and experi-
ence as well as methods, tools and procedures.

Urb.Energy main outputs
In addition to this manual on holistic strategies for
energy efficient refurbishment of the housing
stock and renewal of the related energy supply
system, the results and findings of the 3-year Urb.En-
ergy project are summarised in three further docu-
ments:

¢ Manual on an integrated urban development
approach targeting at energy efficient residen-
tial areas
The manual explains the need for integrated ur-
ban development approaches with a focus on
energy relevant issues in order to target the im-
provement of energy efficiency of residential
neighborhoods with their modernisation. It gives
practical operational advice to local administra-
tions on how to plan and implement such ap-
proaches successfully.

« Guidelines for innovative use of EU Funds for
Measures in the Housing Sector and deprived
urban Areas
The guidelines present a more practical approach
to available funding options on both national and
EU level. They can be used by local, regional or na-
tional actors when drawing up financing schemes
for EER or integrated urban development con-
cepts.

« Policy recommendations: Energy efficient ur-
ban areas and neighbourhoods - A contribu-
tion to liveable and competitive cities
This paper presents five main recommendations,
based on the experience of the Urb.Energy part-
ners, to put municipalities in a good position to
increase the energy efficiency of cities and their
neighbourhoods and to develop an affordable
and climate-friendly energy supply in combina-
tion with the modernisation of city districts.
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1 Introduction to the manual

In order to be transferable to other urban areas in the
EU and municipalities, this manual presents an over-
view of various suitable and realistic approaches to
implement energy and climate friendly measures to
improve energy efficiency and the use of renewable
energy sources in the building sector, embedded in
the framework of an integrated energy efficiency
concept for urban neighbourhoods, especially for
residential areas.

Since the project findings have shown that different
residential urban areas and administrative and socio-
economic conditions need different actions related
to the enhancement of energy efficiency, i.e. tailored
to the age and status of the buildings, the owner
structure and the energy supply structure, this man-
ual goes beyond the presentation of just one holistic
strategy or a fixed set of recommendations on how
to implement energy efficient refurbishment and re-
newal of energy supply systems.

In Chapter 2 general and specific recommendations
on different aspects of a holistic strategy for neigh-
bourhood energy efficiency concepts are presented.
The recommendations are derived from the experi-
ence gained by the project partners. These recom-
mendations cover a set of more general recom-
mendations on administrative structures, capacity
building and promotional activities and on how to
embed such concepts in a larger framework like a
municipal energy strategy and climate protection
concept. Also quite specific technical and method-
ological recommendations are given that are suitable
for specific technical situations. These cover issues
like the “right” mix of energy sources for neighbour-
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hoods with homogenous and heterogeneous build-
ing structures. At the end of the chapter, recom-
mendations are presented for the first actions that a
municipality can take to increase energy efficiency.

In Chapter 3 good practice approaches that were
developed under different framework conditions,
are presented. These examples highlight the les-
sons learnt and conclusions drawn during the plan-
ning process in the target areas of the project part-
ners as well as the implementation process of energy
efficiency concepts in German cities. These exam-
ples transfer innovative approaches and learning be-
tween the municipalities in the Baltic Sea Region and
throughout Europe.

The examples illustrate different solutions which are
available and successfully planned and/or imple-
mented, methods of the technical adaptation of en-
ergy systems, the increased use of renewable energy
sources in district heating and an intensified use of
combined heat and power plants. Concepts for im-
proved user behaviour and better technical mainte-
nance supported by awareness raising campaigns,
training courses and communication measures are
also topics highlighted in this document.

Building on the first attempts to plan and test small
scale measures in a neighbourhood and the develop-
ment of feasible practical solutions, the manual pro-
vides lessons learnt and recommendations with the
aim to present advice to practitioners on local level to
choose appropriate solutions and find the right en-
ergy efficiency measures and concepts for their cities
and neighbourhoods.
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2 Recommendations

The development and implementation of municipal
and neighbourhood energy and climate concepts
are intended to support the reduction of energy con-
sumption and CO, emissions. Such concepts help
to set energy and climate goals and to prepare the
(technical) foundation for energy efficiency meas-
ures, measures to reduce energy consumption and to
strengthen the use of renewable energy at city and
neighbourhood level. In this document such meas-
ures are summarised with the term “energy efficien-
cy” Itis recommended to have an energy and climate
concept as part of an integrated urban development
concept (IUDQC), but it can also be a supplementing
sectoral concept.

The main components of energy and climate con-

cepts are:

« The energy balance, analysing the energy supply
and consumption of the city or neighbourhood
and its CO, emissions,

« The evaluation of the potential to save energy in
the city or neighbourhood based on the results of
the energy balance,

- Energy and climate objectives, which could in-
clude targets for the reduction of energy con-
sumption and CO, emissions, the rate of energy-
saving renovation of buildings, the integration of
renewable energy sources in the energy supply,

« An action plan with priority and feasible meas-
ures to reach the objectives e.g. through energy
efficiency measures, the use of renewable energy,
optimising the energy supply infrastructure, de-
veloping the municipality’s role in setting a good
example,

« A plan for managing and monitoring the imple-
mentation of measures to increase energy effi-
ciency and climate protection.

In this chapter recommendations are given on how
to implement holistic strategies via energy efficiency
concepts. The recommendations range from the long

term perspective to contribute to climate protection
and energy efficiency of a city and/or region with am-
bitious political and administrative goals towards
more operational recommendations on how to initi-
ate an energy efficiency concept for a single area. The
recommendations are predominantly derived from
the good practice examples (cf. Chapter 3) and the in-
tense discussions in the Urb.Energy project. They are
partly based on additional thematic expertise espe-
cially compiled by the project partners in Branden-
burg and Berlin.

The specific urban context and the socioeconomic
and energy situation require a holistic approach tai-
lor-made to the given situation. Therefore the follow-
ing recommendations can be used as a flexible guide.
Though it is advisable to start with an energy effi-
ciency concept embedded in an integrated urban
development concept (IUDC) for the entire city area,
substantiated and made operational by a neighbour-
hood energy efficiency concept, it also can be reason-
able to start with small scale energy efficiency (pilot)
projects or an energy efficiency concept for a small-
er area to test and learn from the experience before
developing the energy concept for the entire city
area. The strategies in the good practice examples
(cf. Chapter 3) cover both approaches and both were
successful for their specific situation. The framework
conditions and the available resources and budget
have to be taken into consideration to decide which
approach is more suitable in a city.

Technical measures can also differ from “stand alone”
solutions for an individual building towards energy
efficiency refurbishment concepts for a whole resi-
dential area. Soft approaches like influencing user
behaviour through motivation and awareness cam-
paigns and low budget approaches like improved
technical maintenance and training of technical staff
can contribute to the EU 20-20-20 strategy’s objec-
tives, as can more sophisticated technical solutions
and/or large scale measures like the construction of
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new small scale district power plants that use renew-
able sources. Which approach is more suitable de-
pends on the available resources and budget.

2.1

Recommendations for the development
of energy efficiency concepts and meas-
ures and supporting structures

The Urb.Energy project has demonstrated the impor-
tance of energy efficiency concepts for the improve-
ment of the energy efficiency in residential neigh-
bourhoods. To increase the impact of such concepts,
an excellent method was to embed the measures
of the energy efficiency concept in the municipal/
neighbourhood IUDC. The impact was even greater
when energy and climate issues were considered in
urban planning principles, programmes and action
plans for the respective area. Solitary energy efficien-
cy concepts not linked to an IUDC or IUDCs that did
not address energy and climate issues had a much
weaker impact on climate adaptation and energy re-
duction/efficiency in a city and its neighbourhoods. It
is also of importance to embed energy efficiency into
energy action plans or comparable energy strategies
on regional level.

There is additionally a need to embed energy policy
in the urban development framework on a long-term
basis, to establish an effective monitoring system and
to create internal administrative structures to opti-
mise municipal work on energy issues.

Individual large homogeneous housing develop-
ments can be turned into “model energy-efficient dis-
tricts”and provide good examples of consolidation. A
set of criteria should make it easier to decide whether
to opt for a centralised or decentralised heating net-
work when drafting district concepts for energy effi-
ciency, especially in districts with old buildings.

2.1.1

Involve local stakeholders and raise their
awareness

The cooperation and participation of stakeholders,
e.g.residents, local housing and apartment owner as-
sociations, the local administration and local council,

play a vital role in the development and implementa-
tion of energy and climate concepts. The good prac-
tice examples from the project partners have demon-
strated very clearly that a set of measures is needed
to improve participation and thus motivate owners
to invest in energy efficiency.

The involvement of local key stakeholders should be

targeted at the development and coordination of ob-

jectives and actions in the concept that are supported
by the stakeholders and correspond to their needs. Ad-
equate, group-orientated participation measures have

to be applied to recognise their interests and create a

climate of confidence and cooperation.

Therefore it is recommended to

« Establish a multidisciplinary working group with
public and private key stakeholders, which focus-
es in particular on developing an energy efficien-
cy concept and supervises implementation;

« Setup anindependent specialist advisory council
at municipal level that includes interested parties
and stakeholders, and forms a local network;

+ Participate in external city networks at regional,
state and national level to exchange experience
and raise awareness, if appropriate.

Further awareness raising campaigns, information
meetings and if possible continuous support by ex-
perts in the area proved to be very useful. Also discus-
sion rounds with the owner associations and their fa-
cility managers are recommended to motivate them.
This is needed for the correct handling of technical
maintenance as well as for the steering of discussions
about investment decisions. The information cam-
paign should focus on benefits and economically fea-
sible energy efficiency measures, use of renewable
energy and low energy construction technology. In-
formation about financing opportunities is also im-
portant.

Competitions are also an appropriate way to increase
awareness and motivate local stakeholders. This in-
cludes participation in national or regional competi-
tions, e.g. between municipalities on energy efficien-
cy or conservation projects, and also in competitions
within the municipality (e.g. between schools on in-
vestment projects). Both of these would have an in-
ternal and external impact and contribute to building
a good public image.
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Strategies to switch the supply from traditional to
more sustainable energy sources and improved pow-
er plant technology require cooperation with the lo-
cal and/or regional suppliers, whereas strategies to
change the behaviour of end users require coopera-
tion and exchange of information with owners and
residents.

2.1.2

Analyse the energy supply, energy
consumption and the energy efficiency
potentials

Energy and climate concepts need a solid analytic
base. Appropriate tools for the analysis should pro-
vide methodological support, such as Riga’s classi-
fication of building types according to construction
period and energy consumption, or for example, a lo-
cal map showing the distribution of heat or CO, emis-
sions as some German cities have developed. In addi-
tion, details about energy efficiency potential should
be provided.

Itisrecommended that buildings are grouped accord-
ing to age and energy characteristics, enabling gen-
eral conclusions to be drawn about energy require-
ments and renovation solutions. In neighbourhoods
with heterogeneous building types, municipalities
should also examine the possibility of creating “ener-
gy clusters”, which emphasise similarities in relation
to utility provision, socio-spatial organisation and ur-
ban development within connected neighbourhood
structures. By creating energy clusters, it is possible to
develop specific recommendations for action with-
out having to examine each building individually,
which can be cost intensive.

The analysis should also examine the existing energy
supply system related to the construction structure
of the specific area. Furthermore, an estimate of the
energy requirement of neighbourhoods or supply ar-
eas should be carried out as part of the inventory of
the housing stock with the help of an energy plausi-
bility check.

Thematic
concept

Culture &

Thematic
concept

Education

Thematic
concept

D

I
hemat f
coenr?eapltc ~' Thematic
Municipal | concept
Adminis- /i / Economy

Thematic
concept

Social Infra-
structure

Thematic
concept

Politics

Thematic
concept

Thematic
concept

Infra- ]
Housing

structure

Diagram 1: Interplay of the plausibility check (Source: based on
BTU Cottbus)

The plausibility check is a process for verifying
current and potential future energy supply sys-
tems for their energy-related plausibility. It shows
the influence of settlement structure type, build-
ing density, settlement area size, building typol-
ogy and building upgrade status on the energy
balance of a neighbourhood or supply area. The
process is divided into two stages: a general and
a detailed check.

The general check provides an overview of suit-
able energy supply systems in different settle-
ment structures with different building types and
upgrade statuses. It indicates the typical energy
requirements of buildings in characteristic set-
tlement structures and acts as a basis for the com-
parison of estimates for the energy consumption
of settlement areas in individual neighbourhoods.
The general check also indicates which energy
supply system is worthwhile for which level of en-
ergy requirement in a particular settlement type
with the associated building types at different lev-
els of upgrading.

The detailed check provides a basis for the specif-
ic energy-related analysis of a neighbourhood or
supply area. It is a tool to estimate the energy re-
quirement of neighbourhoods/supply areas be-
fore and after appropriate refurbishment meas-
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ures in the building stock have been carried out.
In addition, the energy efficiency of the supply sys-
tems can also be verified using the detailed check.
Interactions that arise either in the modification or
retention of the existing supply system are taken
into account in the overall calculation.

The basis of the plausibility check is the definition
of “energy-relevant settlement types of local set-
tlement structures” and a “German building typol-
ogy”. The system underlying the energy plausibili-
ty check can be applied to other federal states and
situations, however the settlement and building
typologies must be adapted to the relevant struc-
tures and climatic conditions.

The plausibility check process and the interactions
with urban design and energetic urban renewal
are depicted below.

Stadt/ Quartier: Versorgungsgebiet: Gebdudeebene:
mit mehreren mit einem oder Einzelobjekt
Siedlungsstrukturtypen ~ mehreren innerhalb eines STs
(ST 1-8) unterschiedlichen
STs
Machhaltigheit der
Flachiger Rickbau Siedlungsstrultur
Effizienz Y
\l Energetische Stadtumbau/
| Gebaude- Anpassung
SAniErung Stadtstrektur
Anpassung/
rslgnl!‘:al:;;ger | |lebau zentraler ',
Anlagen
T @r@e{ngw und Neue
Auslastung von
Anl.
Disperser Riickbau agen
Wirtschaftlichheit

Diagram 2: Steps of implementation (Source: BTU Cottbus)

As part of preparing the energy upgrading of build-
ings, it has been standard practice in Germany to
roughly estimate energy consumption and reason-
able energy construction measures, and then devel-
op specific energy efficiency refurbishment plans on
the basis of this detailed but pragmatic analysis (e.g.
energy performance certificates, rough energy analy-
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ses). This approach that ensures that energy aspects
are given suitable consideration in urban planning
processes has proven successful.

The German partners in Berlin and Brandenburg
both developed methodological tools to measure
and monitor the energy potential/demand of cer-
tain types of buildings: Berlin developed a monitor-
ing tool, see the description in Chapter 3 as one of
the good practice examples; and Brandenburg just
recently finalised a research project on the “plausibil-
ity check” explained above, developed by the Techni-
cal University of Cottbus.

A proven methodological approach to facilitate such
estimations is the classification of building types ac-
cording to their energy needs. This classification was
developed for various types of prefabricated build-
ings, age and typical material used for certain con-
struction periods.

The plausibility check enables the verification of the
energy efficiency of the supply systems. In addition,
crucial factors for the energy balance of a neigh-
bourhood or supply area are identified (settlement
structure type, building density, settlement area size,
building typology and building upgrade status). The
plausibility check was developed as an instrument in
the context of the research field “Energy efficient ur-
ban renewal” funded by the German Federal Ministry
for Urban Development, Construction and Transport.

2.1.3

Make climate protection agreements
with housing owner associations

Energy and climate protection agreements with
housing owner and comparable associations play an
important role in municipal energy and climate pro-
tection policies. Similar agreements in the past have
shown how efficient a joint, coordinated approach
can be. The energy and climate protection agree-
ments help to raise awareness and provide good
publicity for any success that has been achieved and
also for any new measures or courses of action. Own-
er associations may need continuous support for
some time. The visualisation of goals like smart me-
tering or bill boards that show the energy saved/used
can usually help to get individual owners motivated
to participate in such agreements.
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2.1.4

Implement low-cost measures to reduce
the energy consumption

Given the declining population figures in many Euro-
pean cities and the limited scope to provide financ-
ing, local stakeholders have started to focus more on
low-cost measures to increase the energy efficiency
of their buildings. Low-cost measures have a consid-
erable potential of an estimated 10-15% to increase
the energy efficiency of buildings through changing
user behaviour, better technical maintenance and
small low cost investment measures. Often this can
be achieved with smaller investments without hav-
ing to carry out structural changes. These measures
include for example adjusting system settings (e.g.
hydraulic balancing), improving control systems (effi-
cient pumps, changing thermostatic valves) and lay-
ing the technical foundations for energy-optimised
management (optimising the connected load, intel-
ligent control cabinet technology, etc.).
Neighbourhoods with similar building types, for ex-
ample large housing areas of similar prefabrication
type, usually have a high potential to make energy
savings by implementing low-cost measures such
as adjusting the heating characteristics of the house
connection substations or carrying out hydraulic bal-
ancing. A study carried out in Cottbus-Strobitz in
Brandenburg calculated that the potential energy
savings that could be made by altering the heating
curve in the buildings would be between € 0.15/m?
and € 0.18/m?2. The energy saving potential of optimal
heating curves presents an expected energy saving
of 5-35% in relation with common heating curves,
though the full benefits of this method will only come
to account if the system is properly balanced in terms
of hydraulics and air.

Compared to large-scale energy efficient renovation,
the cost-benefit ratio of low-cost measures is signifi-
cantly higher. For around one hundredth of the cost,
it is possible to make savings that correspond to
roughly a tenth of the savings potential of more com-
prehensive measures. However, extensive technical
expertise is needed to implement low-cost measures
in order to ensure that suitable efficiency measures
are competently identified for each individual case
and that expert support is provided during the im-
plementation process.
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2.1.5

Appoint a municipal climate and energy
manager

The increasing significance of energy efficiency and
climate change and the importance attached to it in
municipal policies means that municipalities must
have robust internal and administrative systems.

It is recommended that municipal energy managers
are appointed to support towns and cities in devel-
oping a) energy concepts, b) quality management,
monitoring and control systems and c) energy port-
folio management. For smaller towns where appoint-
ing an energy manager may be too expensive, there
is a possibility of assigning one manager to cover sev-
eral municipalities, for example within the framework
of a partnership arrangement, a municipal consorti-
um or a special network of cities for climate protec-
tion/energy.

Energy/climate protection managers play a key role
in supporting this new area of action (climate and
energy) in local administrations by clearly setting
out the responsibilities and scope of action. Any ad-
ditional capacities are determined by the size of the
town or city. It is highly recommended that this role
is established within the municipality’s core adminis-
trative structure, either as a separate department or
within a department that takes a cross-sectoral ap-
proach (e.g. urban development). It is crucial that an
adequate job profile is created to maintain expertise
and also to develop and publicise the topic within the
administration and the town or city. Alternatively, or
rather in addition, appropriate expertise could also
be drawn from local energy agencies or public util-
ity companies.

Inmany cases, external expertsarealsoneeded.Onthe
one hand, this means making use of objective know-
how for integrated processes and communication;
on the other, it means using specialised knowledge
for problem-orientated research (e.g. energy-efficient
renovation of buildings and heating networks).

2.1.6

Provide training to structural engineer-
ing/building service companies

Building contractors often lack the necessary exper-
tise to set up building services that enable the build-
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ings to function optimally or to install components
and building materials that makes it possible to actu-
ally achieve the estimated energy reduction figures.
Given the rapid increase in energy requirements,
new training modules for structural engineering and
building service companies are needed that docu-
ment for example common deficiencies, highlight
their impact on energy needs and state of the art so-
lutions.

2.1.7
Develop differentiated methods for
neighbourhoods with heterogeneous
and homogenous building structures
Tailor made strategies for neighbourhoods with
heterogeneous and homogenous building structures
for the generation, supply and utilisation of energy
have contributed to solutions that are economically
viable. If concepts are differentiated according to
the different building structures then it is easier to
implement strategies that involve different forms of
energy sources and supply. This approach also makes
it possible to incorporate solutions for any new
requirements and to use new technical innovations.
There is also the potential to increase energy efficien-
cy in existing power plant networks by implement-
ing new technology and using renewable sources of
energy as extensively as possible (wind power, hy-
dropower, geothermal energy and bioenergy). Since
the opportunity afforded by new technology often
comes along unexpectedly, its implementation de-
pends on the flexibility of local and regional energy
concepts. An international exchange on energy-ef-
ficient innovation (which should also discuss smart
grids) is urgently needed in order to give project part-
ners the best opportunity to increase efficiency. The
expansion of renewable energy sources can also be
strengthened and initiated by support from investors
such as community funds and public parks or bioen-
ergy villages.
For homogenous residential areas it is recommend-
ed to:
«  Optimise the district heating networks: in order
to optimise the district heating networks in large
housing developments, it is advised to assess the
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potential of the following options within each dis-

trict’s energy efficiency concept:

- Evaluate the efficiency of the heat supply net-
work. This involves considering ways to com-
pensate for anticipated underuse of the exist-
ing heat supply networks. Some of the options
for counteracting this inefficiency include ex-
panding the network or connecting areas with
heterogeneous structures to the system. If the
existing supply system is no longer cost-effi-
cient, a standalone system should also be con-
sidered.

- Use renewable sources of energy. Any public
utility companies and energy providers that
have already exploited the full potential of co-
generation within their district heating net-
works should consider switching from using
fossil fuels to integrating decentralised solu-
tions (e.g. solar thermal energy, biomass co-
generation plants, etc.) into the existing net-
work. A solar atlas should be produced that
illustrates the potential of using roof areas in
homogeneous districts for solar power gener-
ation systems.

In heterogeneous residential areas (areas with old

brick or wooden buildings, different construction pe-

riods), the structure of ownership and the energy pro-
files of the buildings are very diverse. The following
actions are recommended:

- Establish a set of criteria for centralised or decen-
tralised heating networks which can form the ba-
sis for a district energy efficiency concept. The
starting point for energy efficiency concepts de-
veloped by municipalities for heterogeneous dis-
tricts should be a set of criteria that allows indi-
vidual municipalities to decide whether to opt for
a centralised or a decentralised heating network.

« Decentralised systems are an advantage if heat re-
quirements are expected to sink in the future (as
a result of energy-efficient renovation and falling
population figures), if there are large distribution
distances between energy clusters, and/or if it is
not possible to further expand the central net-
work for technical or economic reasons.

« Centralised networks, on the other hand, are the
preferred choice if they are efficient in the long
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term and the network structure can be expand-
ed without having to make any major changes, if
heat provision is energy efficient and economical-
ly competitive (e.g. the network uses waste heat
from power plants), and/or if energy can be sup-
plied at competitive rates.

« Ifitis not possible to implement energy efficien-
cy measures in listed/architecturally significant
buildings, compensation measures can be used
instead. These include switching to using renew-
able sources of energy (e.g. solar thermal energy,
photovoltaic, geothermal energy, etc.) or energy-
efficient solutions (e.g. industrial waste heat, co-
generation plant clusters, etc.) as individual or
communal local heating solutions.

« Particularly in heterogeneous areas, it is only at
district level that it is possible to identify where
there is potential and therefore to reveal the
broad spectrum of opportunities for energy-effi-
cient urban development. By forming and classi-
fying related urban clusters, it is possible to devel-
op specific recommendations without having to
examine each house individually that can be cost-
ly. The district and municipal concepts can then
be mutually adapted.

2.2

Recommendations for first energy ef-
ficiency measures and securing quality
and support of energy efficient refur-
bishment works

Many municipalities in the Baltic Sea Region and the
Eastern Partnership countries will be implementing
energy efficiency measures for prefabricated housing
for the first time. The valuable lessons learnt by the
project partners in the target areas, in particularly in
Piaseczo and Riga, led to the following recommenda-
tions on basic energy efficiency measures for individ-
ual buildings that can be implemented as a first step
towards energy efficiency. The measures also assist in
ensuring the quality and support of the energy effi-
cient refurbishment and concept.
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2.2.1

Energy efficiency measures on building

level

+ Analyse the existing rehabilitation and energy sit-
uation and find the reasons why the activity of
apartment owners to refurbish residential build-
ings is still low.

« Calculate the energy, economic, and ecological
results of the optimal variant of thermomoderni-
sation investments, which depend on the evalu-
ation of the existing condition of external walls,
central heating and domestic hot water systems.

+ Replace individual heat generators and modern-
ise central heating systems according to the re-
sults from the energy assessment; at least thermo-
static valves should be installed on radiators and
on vertical pipes. Use district heating, combined
heat and power if possible and feasible.

« Improve the thermal insulation of buildings (rec-
ommendation for Urb.Energy target areas: ther-
mal insulation thickness of external partitions
of at least 12 cm in order to achieve required
R = 4.0 m?K/W for walls, R = 4.5 m?K/W for walls
and roof).

+ Insulate the floor of the cellar instead of the cellar
ceiling, as well as insulate the roof of the building
instead of the attic floor.

« Replace old windows and doors with a lower val-
ue of the heat transfer coefficient (U = 1.3 W/m2K
for windows and 2 W/m?K for doors).

« Replace individual boilers for hot water prepara-
tion by central domestic hot water installation or
solar domestic hot water with a bivalent cistern
and decentralized exhaust-air plant with heat re-
covery and air density validation.

2.2.2

Actions to secure the quality and the

support of the energy efficient refurbish-

ment works

+ The refurbishment of buildings and apartments
should be carried out by professionals rather than
by the apartment owners to ensure the profes-
sional implementation of the work.

«  Only companies with an established quality man-
agement system should be chosen for the man-
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agement of the renovation and implementation
of the construction works.

An agreement should be included in the contract
between apartment owners and the company
that will carry out the refurbishment work, requir-
ing that the energy savings stated in the energy
audit will be reached as a result of the refurbish-
ment.

For the refurbishment of multi-apartment build-
ings, a common order form should be used, in
which the technical designs of all refurbishment
measures are listed.

Support structures for the energy efficient refur-
bishment have to be established, i.e. an ombuds-
man for energy efficient refurbishment or a pub-
licagency offering information and support to the
inhabitants and property owners.

The legislation should be prepared to regulate
the responsibility of energy auditors, construction
supervisors etc. via liability insurance so that the
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quality of construction and refurbishment work
can be ensured.

2.23
Neighbourhood refurbishment concept

A refurbishment concept has to be developed
that explains how to effectively organise the re-
furbishment process and to access the needed fi-
nancial resources.

The refurbishment concept has to be developed
with the key stakeholders and carefully explained
to the inhabitants and apartment owners to gain
their support. The awareness about the necessity
and benefits of such measures is still low and has
to be increased. Awareness campaigns have prov-
en to be most effective.

The neighbourhood refurbishment project needs
political support for its successful implementa-
tion.
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3 Good practice examples

In this chapter good practice examples are present-
ed. They consist of contributions from the Urb.Ener-
gy target areas developed as part of the project (p.
20-55). They are supplemented by case studies from
project partners in Berlin and Brandenburg, Germany
that highlight planning approaches towards energy
efficiency measures, in particular showing concepts
of today and during the last 20 years (p. 56-60). Ad-
ditional examples from German municipalities round
off the good practice examples of holistic strategies
(p. 64-93) in order to cover further types of residen-
tial areas with specific supply and building structures
and to demonstrate innovative projects using state
of the art technology and energy efficiency refurbish-
ment concepts. Last but not least, the energy efficient
refurbishment of a prefabricated residential building
in Riga that was financed and planned by the Berlin
administration in 1999 is presented (p. 61-63).

The holistic strategies presented in the good practice
examples cover a broad range of energy concepts
and measures for various urban areas. The described

energy efficiency measures and concepts range from
small areas i.e. a couple of residential buildings of
a similar type, to quite large urban areas such as a
neighbourhood with ten thousand inhabitants. The
methodological approach also varies, e.g. improv-
ing the supply/the network technology towards ap-
proaches for a single building or even an individual
apartment and changing the behaviour of residents.
To facilitate the reader’s orientation, the following di-
agram gives information on the specific focuses of
each project, thus enabling an effective and easily ac-
cessible structure of the information. The examples
relate to the entire project duration; many projects
are in stillimplementation or even in the initial stages
of execution.

The examples have been sorted into various groups
of measures, and assigned a colour coded symbol to
enable the reader to see the focus of the examples
easily. They are shown according to the following
scheme:

Supply Refurbishment User level Network Integrated concept
e.g. insulation of
walls, cellar/attic e.g.CHP,
floor cailings :
Change of e.g. awareness g:?;tg;gg
energci’ com- rising, build- . Rational combination of
pound, %9' ung manage- various measures within the
|ncre:;1]se ment, smart- frame of large-scale approach
RES share metering conceptions

Diagram 3: Colour scheme to illustrate measure group categories (Source: B.&S.U.mbH)

The good practice examples planned and partially
implemented by Urb.Energy partners are presented
and demonstrate under which conditions energy
efficiency measures can be realized successfully, how
detected barriers can be overcome and solutions
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developed that fit the local, regional and national
conditions.

The following overview shows the focus of the
examples, enabling the reader to navigate and find
the priority measures of their choice.

m E E egyEff:e nean dl 1egated
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Urb.Energy good practice examples

3.1

Project: Creation of the “Concept of energy efficiency increase

of multi-storey buildings in Jelgava”

® Supply @ Refurbishment ® User level

Location:

Period of construction:
Settlement character:

Project status:
Implemented by:

Programme:

Image 1: Typical buildings in Jelgava TA
© Jelgava city municipality

General information

Jelgava is a city in central Latvia about 41 km south-
west of Riga. With 64,279 inhabitants, it is the fourth
largest city in Latvia. The target area is situated in the
city centre of Jelgava and is a mixed residential and
business area. It consists of shops and public build-
ings as well as a number of multi-storey residential
houses. After the majority of the city was destroyed in
World War I, reconstruction started in the late 1940-
60ies using standard Soviet designs. 75% of mul-
ti-apartment buildings in Latvia are built using seri-
al designs such as these. The target area has around
20,630 inhabitants, accounting for about a third of
the total population of Jelgava.

Initial Energy Performance

A large part of the target area is connected to a dis-
trict heating system that has been replaced since
the Soviet period. Two co-generation power stations
provide heat to the area and also produce electricity
which is fed into the grid. The power stations were re-
furbished and meet modern standards using natural
gas with the future option to use biomass for energy
generation.

The buildings in the area are in a relatively good con-
dition structurally. The residents have already taken
some steps to increase energy efficiency such as in-

® Network @ Integrated concept

Jelgava, Latvia

1948-1989

220 apartment buildings,
public buildings and shops

Jelgava City Council
Urb.Energy

stalling modern windows. Insulation and the internal
utilities in the buildings are lacking or in a poor con-
dition.

Although the Republic of Latvia had adopted several
pieces of legislation since the EC Directive on the En-
ergy Performance of Buildings was accepted in 2002,
and although EU funds are available to support the
energy efficient renovation of multi-apartment build-
ings, the implementation of such projects is still not
common place. Results of previous energy efficient
renovation projects of multi-apartment buildings
have shown that it is possible, through activities such
as installing efficient insulation to the building shell,
to reduce heating energy consumption by 40-60 %.

Aim of the Project

The main aim of the project is to develop a concept
for the upgrading and energy efficient renovation of
the multi-storey residential buildings within the tar-
get area. This concept will then form part of an in-
tegrated urban development concept, which will
provide for a comprehensive approach for the en-
hancement of the neighbourhood.

The idea behind the development of the concept is to
change the traditional way of carrying out the reno-
vation of multi-apartment buildings. While it was pre-
viously left to the residents themselves to renovate,
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organise and to raise funds for the renovation, it was
the project’s intention to develop a new professional
service, or “renovation product”to lighten the burden
on the residents and thus enable more renovations
to be carried out. The new service would consist of
the professional preparation of the construction pro-
cess documentation for particular multi-apartment
buildings, including an energy audit report, a tech-
nical inspection, a technical design, an estimate of
construction works, renovation payment volume and
schedule, a draft contract of renovation realization in-
cluding defining the obligation of all parties involved.
In addition, the aim is to explain to the apartment
owners how the structure of the renovation process
works and the potential benefits from the renovation
process. This would enable the apartment owners to
make informed decisions on whether to renovate the
buildings with the assistance of the “renovation prod-
uct”

Image 2: Icicles show insufficient roof insulation in apartment
buildings © Jelgava city municipality

Activities

The approach for preparation of “Concept of energy

efficiency increase of multi-storey buildings in Jelga-

va” consisted of the following activities:

1. Detailed analysis of the current situation to identi-
fy the characteristics of the main operational and
constructional defects of the standard types of
buildings in Jelgava city centre.

2. Analysis of the heating energy consumption for
various building types for the period between
2006 and 2009. Buildings in each construction se-
ries were grouped according to their heating en-
ergy consumption per square meter of heating
space of the building.

3. The construction works of energy efficient recon-
struction of building types for two renovation
programmes were listed, including or excluding
air circulation systems in apartments and heating
energy recovery using recuperation.

4. A comparison of cost of heating energy and costs
of renovation was carried out. The construction
costs were calculated according to renovation
programmes.

5. An overview of funding for the renovation pro-
cess was compiled, as well as providing an anal-
ysis of the decision-making process of the apart-
ment owners in line with existing legislation of
the Republic of Latvia.

6. Gathering existing experience and problems re-
garding complex energy efficient renovation of
multi-apartment buildings. An analysis was made
using monitoring reports of renovated buildings,
which were completed before 2008.

7. A study of the need to improve the microclimate
of the premises was conducted. It must be point-
ed out that none of the finished renovation pro-
jects includes improved air circulation and micro-
climate of the buildings.

8. Recommendations for practical renovation reali-
sation in Jelgava city were developed. As a result
of the building renovations in Jelgava, significant
savings in heating energy should be achieved. In
addition, an attractive architectural image of the
buildings of city centre should be created, new
jobs provided and renovation construction skills
developed.

To promote the idea of energy efficiency, the munici-
pality also provided training sessions and informative
seminars for building managers, meetings for apart-
ment owner’s organized by building managers and
published brochures and leaflets to provide informa-
tion to flat owners and the general public.

Results

The main result of the project is the “Concept of ener-
gy efficiency increase of multi-storey buildings in Jel-
gava”. This contains the results of the analyses listed
in the section above.
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Image 3: Outdated heating, water and sewage pipelines
© Jelgava city municipality

The building types analysed included the 103 and
104%™ series five-storey apartment buildings and the
316" and 318" series five-storey apartment build-
ings. Typical defects that were identified include out-
dated hot water supply systems, old inefficient win-
dows and doors, gaps between slabs and cracks in
the walls due to poor construction and insufficient
roof insulation. Recommendations were formulated
to repair these defects in all of the building series as
well as to improve their energy performance.

Two programmes were created for the energy effi-
cient renovation of the building series.

Programme 1 includes insulation of the building
shell, window replacement according to LBN 002-01
requirements, heating renovation work to the ther-
mostat and to use measuring devices. In the pro-
gramme it is not intended to install ventilation sys-
tems. Depending on the current state of the building
and the quality of the renovation work, heat energy
savings can range from 7 % to 63 %, compared to con-

sumption prior to refurbishment (please see Table 1).

Programme 2 includes building shell insulation work
in accordance with European Union Directives relat-
ing to low energy building design and standards that
will apply in most European countries by 2020. This
programme provides for building walls and other
structures with Neoporu insulation (guide thickness
b = 25 cm), replacement of windows with the heat
transfer coefficient of 0.8 to 1.1 W/m?K; heating sys-
tem renovation similar to Programme 1, the ventila-
tion system in accordance with Latvian and EU laws
and regulations. In the case of implementation of this
programme, thermal heating savings are 40% to 79%,
compared to consumption prior to renovation.
Model calculations were then carried out for the ren-
ovation of each of the four building series types and
for the two Renovation Programmes to calculate the
thermal energy savings and payment balances. It was
found that Programme 2 would save two times more
heat energy, it would cost around 1.5 times more
than Programme 1.

Lessons learnt

In Latvia the absolute “must haves” to start a large-
scale renovation project are political support (on the
municipal and state level) and effective, high quality
organisation, keeping in mind that the building reno-
vation must be carried out by professionals not apart-
ment owners, i.e. apartment owners should contract
the renovation service from a professional municipal
or private company.

When a concept for the renovation of multi-apart-
ment buildings in a neighbourhood, city or state is
prepared, it can be advised not to focus too much on
the details of the existing condition of the buildings
(level of deterioration of facade and pipes, percent-
age of new and old windows, etc.) or too detailed

Buildings of

S . 75-190 7-63 % 42-79%
individual series

316 series 86-135 19-49 % 54-71%
318 series 89-146 22-52% 55-73%
103 series 81-150 14-53% 40-73%
104 series 80-98 13-29% 50-59 %

Diagram 5: Jelgava apartment building heat saving potential (Source: City of Jelgava)
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building statistics (distribution of number of apart-
ments, floors, heating space, living space in a building
etc.). The general lowest, highest and average values
of consumption parameters and the total number of
buildings, heating space, apartments and their type
give enough information to estimate the general ren-
ovation costs. Precise calculation of the renovation
costs is not possible because they are affected by
many parameters like the prices in the market, organ-
ization of renovation where the costs can be reduced
if several buildings are renovated at the same time,
etc. The concept must find solutions for effective or-
ganization of the renovation process and attraction
of investment together with analyses of the heat con-
sumption reduction on the energy supply.

The offered renovation service has to be carefully ex-
plained to the inhabitants and apartment owners.
The awareness still is low and has to be increased
which will take some time; the example of a few good
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projects has not been enough to gain a wide accept-
ance for building renovation.

The results of the concept are transferable to other
neighbourhoods of Jelgava, in particular the long
and medium term city planning documents. The
technical and organisational solutions could be trans-
ferred to other cities in Latvia as well as to cities in Es-
tonia and Lithuania.

Sources

Jelgava City Council (2011): The main conclusions of
the “Concept of energy efficiency increase of mul-
ti-storey buildings in Jelgava”

Jelgava City Council (2011): Lessons learnt in work
package 4

Jelgava City Council (2011): Concept for EER of build-
ings and modernization of the supply infrastruc-
ture in the Jelgava TA

URB.Energy (2011): Newsletter 4th Issue
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3.2

Project: Development of a “Concept for Energy Efficient Renovation

of the Building Stock of Jugla”

® Supply @ Refurbishment ® User level

Location:

Period of construction:

Settlement character:

Image 4: Residential building in Jugla TA
© Riga City Council

Programme:

General information

The neighbourhood of Jugla is situated in Riga, the
capital city of Latvia. It is the second largest neigh-
bourhood in Riga with 27,250 inhabitants and an
area of 14 km? The area is characterised by Soviet-era
high-rise multi-apartment residential buildings con-
structed in the 1960s and 70s, although there are also
some areas with one-family housing. The ownership
structure in the area is almost completely on an indi-
vidual ownership basis.

Initial Energy Performance

Heat for high-rise apartment housing and public
and service buildings in Jugla is supplied via a
district heating system. Individual homes and new
residential apartment buildings tend to have an
independent heat supply using gas or solid fuel. The
district heating network is maintained by the local
heating company “Rigas Siltums” but it is relatively
old and currently in the process of being renovated.
There are two heating plants that supply heat to the
neighbourhood.

The buildings in Jugla, like many in Riga and Latvia
as a whole, demonstrate a poor energy performance
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Project status:
Implemented by:

® Network @ Integrated concept

Jugla Neighbourhood, Riga, Latvia
Till 1950: 8%

1951-1960: 12 %

1961-1970: 67 %

After 1979: 13%

182 apartment buildings,

public buildings, shops

Riga City Council
Urb.Energy

standard with large heat losses and a poor internal
infrastructure. This is particularly the case of multi-
apartment buildings from the Soviet-era. The average
heat consumption of multi-apartment buildings
in Jugla is currently 212 kWh/m? of heating space
annually. The total heating space of multi-apartment
buildings in Jugla is 458,200m?>.

Apartment owners can receive 50% co-financing
for building renovations but there is currently poor
uptake of the scheme. When renovation work is
carried out, the work tends to be of a poor quality.

Aim of the Project

The “Concept for energy efficient renovation of the
building stock of Jugla” was developed as part of the
Urb.Energy project, to initiate the large-scale, high
quality, energy efficient building renovation in Jugla
and Riga while providing political organisational and
technical solutions.

The aim of the concept was to find the reasons
and solutions to why apartment owners are not
utilising the 50% co-financing available for building
renovations and why the construction work is of a
low quality.

eroy Effic a nd Integrated
n Deve

Energy
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Activities

1. The first step to create the concept was to analyse
the existing situation. Statistical research of mul-
ti-apartment buildings in Jugla (number of build-
ings, apartments, living area in each series and
other buildings, statistics of EER measures) was
carried out. Data on the heating supply, hot and
cold water, and gas and electricity consumption
was analysed.

2. This enabled the formulation of specific recom-
mendations on the quality assurance of ener-
gy audits, renovation projects and construction
works as well as political recommendations for
Local Government.

3. The third step was to do calculations and evalua-
tions of the renovation costs and the effect for the
multi-apartment buildings in Jugla.

Results

The “Concept for energy efficient renovation of the
building stock of Jugla”was developed. The results of
the concept include conclusions, recommendations
and calculations.

Conclusions

It was concluded that the ineffectiveness of the ex-

isting building renovation organisation process could

be attributed to three main reasons:

«  The multi-apartment building owners (apartment
owners) lack the experience and knowledge how
to manage their buildings and how to make deci-
sions in apartment owners’ meetings.

«  The multi-apartment building owners and the
elected members of the board of the apartment
owner association of the building lack the experi-
ence and knowledge in management, bookkeep-
ing, and attraction of investments. To do these ac-
tivities in a good quality it is necessary to contract
this service from professionals.

«  The multi-apartment building owners and the
elected members of the board of the apart-
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ment owners association lack the experience
and knowledge in management and realization
of construction works. To do these activities to a
good quality, it is necessary to contract this ser-
vice from professionals.

Image 5: Existing ventilation shafts © Riga City Council

Three renovation programmes were prepared, with

varying levels of measures, as it is not always possible

to carry out extensive and complex renovation
measures in all cases:

+ Programme 1: Potential reduction of heat con-
sumption of up to 50% through the insulation
of building exteriors and the replacement of old
windows.

«  Programme 2: Potential reduction of heat con-
sumption of up to 70 % through the implementa-
tion of the measures from Programme 1, as well as
the renovation of the heating system, installation
of thermo regulators and the implementation of
an energy efficient ventilation system.

«  Programme 3: Potential reduction of heat con-
sumption of up to 88% through the implemen-
tation of measures from Programmes 1 and 2, as
well as additional measures to ensure that the
building meets the requirements of a low energy
building.
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Recommendations 1.
The concept includes 28 recommendations, the most
important ones being:

To create one, unified product “building renova-
tion” that can be easily understood by the apart-
ment owners (see Diagram 1).

Renovation of a multi-apartment building: offered as a poduct, service

The apartment owners receive the following OFFER:

1. Results of energy audit, report on the technical inspection, the technical design of
the renovation, cost estimate of construction works;

2. A temporary energy certificate where the expected energy consumption of the
building after renovation is shown;

3. Design of visual appearance of the building group or block and project for facilita-
tion of the area;

4. Contract for renovation, payment schedule, guaranties for fulfillment of obliga-
tions of both sides.

A
y

The DECISION to carry out building’s renovation is made by apartment owners

CONTRACT is includes with the following conditions:

1. Monthly payment for the renovation less or equal with the monthly payment for
the saved heating enrgy;

2. Year payment distributed distributed evenly so that the monthly payment is the
same every month over an period of an year. Repayment period fixed - 20 years.

3. After renovation the heat consumption of the building < 70 kWh/m? or < 40 kWh/
m? per year. The payment of the next year is determined based on the savings of
the previous year thus guaranteeing quality.

4. The guarantee period of the construction works - 5 years.

5. High architectonic quality of the group of buildings or building block.

THE MUNICIPAL ENERGY SERVICE COMPANY OF RIGA

property, where the obligation to do monthly payments are in-
cluded; The payment obligations registered in the Land book

MULTI-APARTMENT BUILDING:
The apartment owners; The usage instructions of the common

Diagram 6: Conditions for making a positive decision on renovation of multi-apartment buildings (Source: Riga City Council, 2011)

2. The renovation costs should be reduced by carry- the municipal building management companies

ing out the renovation for groups of buildings.

(see Diagram 2). The Municipal Building Renova-

3. The multi-apartment building renovation should tion Company is planned in Riga (this activity is
be organized by the Municipality. included in the “Riga Sustainable Energy Action
4. A specialized Municipal Building Renovation Plan 2012-2020" but a political decision is still to

Company (Municipal Energy Service Company)
should be established that would cooperate with

be made).

Multi-apartment building

Contract on building’s renovation an the monthly payments

The service (buildings renovation)

Minicipal energy Service Company

* The monthly payment

Minicipal building management company

Preparation of the offer/product - . £ 3 1. Organization of the buildings man-
the building’s renovation e, = agement

h = £ 0 0O o Q5 . .
Contract with apartment owners Ss 4o J == 2. Collection of the payments in
Organization and supervision of g% o g = g 2§ agreement with contracts
the construction works b= 2= 28 g & E 3. Optimisation of the buildings man-
Monitoring the reduction of heat g 2 é < 3\‘: & ‘S‘ é agement after removation
consumption <2 90% EEQ

Minicipal Revolving Fund for buildings renovation

Diagram 7: Functional scheme of cooperation between Municipal Energy Service Company and Building management companies
(Source: Riga City Council)
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5. To finance large scale multi-apartment building
renovation in Riga a financial instrument, a “Re-
volving Fund’, should be established. The Revolv-
ing Fund for Building Renovation is also included
in the “Riga Sustainable Energy Action Plan 2012-
2020" but a political decision is still to be made.

These recommendations were taken into considera-
tion in the development of a “Sample renovation de-

sign for a multi-apartment building of Series No. 464",
Sample documentation was prepared to show the

BN

first steps to be taken in the energy efficient renova-
tion of multi-apartment buildings, using the building
series No. 464 as an example. This included the de-
velopment of a technical inspection report, an energy
audit and a renovation technical design. The design
outlines several renovation measures such as chang-
ing the thickness of insulation on the building’s walls,
insulating the cellar floor and roof, installing new win-
dows in walls and on balconies and renovating the
decentralised ventilation system.

Image 6: Initial thermal performance and building before renovation © Riga City Council

Calculations

The calculations carried out as part of the develop-
ment of the concept showed that the renovation of
all multi-apartment buildings in Jugla would produce
annual energy savings ranging from 41-70 GWh (de-
pending on the level of implementation).

Lessons learnt

In Latvia the absolute “must haves” to start a large-
scale renovation project are political support (on the
municipal and state level) and effective, high quali-
ty organisation. The building renovation must be car-
ried out by professionals not apartment owners, i.e.
apartment owners should contract the renovation
service from a professional municipal or private com-
pany.

When a concept for the renovation of multi-apart-
ment buildings in a neighbourhood, city or state is
prepared, it can be advised not to focus too much on
the details of the existing condition of the buildings
(level of deterioration of facade and pipes, percent-
age of new and old windows, etc.) or too detailed
building statistics (distribution of number of apart-
ments, floors, heating space, living space in a building
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etc.). The general lowest, highest and average values
of consumption parameters and the total number of
buildings, heating space, apartments and their type
give enough information to estimate the general ren-
ovation costs. Precise calculation of the renovation
costs is not possible because they are affected by
many parameters like the prices in the market, organ-
isation of renovation where the costs can be reduced
if several buildings are renovated at the same time,
etc. The concept must find solutions for effective or-
ganisation of the renovation process and attraction
of investment together with analyses of the heat con-
sumption reduction on the energy supply.

In order to cut the administration costs the previously
decentralised municipal building management com-
panies (one management company for each district
of Riga) were recently centralised into one large mu-
nicipal building management company “Rigas namu
parvaldnieks” of which the previous companies are
now branches. The new organisation should give an
advantage to solve problems on a city scale and or-
ganize wide scale measures.

A remaining problem is that the contact between the
inhabitants and the city government and politicians
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has been reduced because the district governments
of Riga, which were previously local, were centralised.
The representatives of the local government were
previously no more than 5 km away; now the physical
distance is 10 km from Jugla.

The offered renovation service has to be carefully ex-
plained to the inhabitants and apartment owners.The
awareness is still low and has to be increased, which
will take some time. The example of a few good pro-
jects has not been enough to gain a wide acceptance
for building renovation.

Political awareness and acceptance of all solutions
proposed for large-scale building renovation is still
very low and has not significantly changed since
2001 when the first pilot project (Latvian-German)
was finished.

The legislation should be prepared to regulate the re-
sponsibility of energy auditors, construction supervi-
sors etc. via liability insurance so that the quality of
construction can be ensured.

The results of the concept are transferable to other
neighbourhoods of Riga and to other cities in Latvia
as a whole, in particular the technical, organisation
and financial solutions. The technical and organisa-
tional solutions could be transferred to cities in Esto-
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nia and Lithuania and the specific technical solution
of a decentralised ventilation system with heat recov-
ery could be transferred to Germany and Poland.

Image 7: Planned appearance after renovation © Riga City Council

Sources

Riga City Council (2011): Energy efficient renova-
tion of building stock of Jugla: Summary of docu-
ments “Concept for energy efficient renovation of
the building stock of Jugla” and “Sample renova-
tion design for a multi-apartment building of se-
ries no.464"

URB.Energy (2011): Newsletter 4th Issue

Riga City Council (2011): Lessons Learned in Work
Package 4
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3.3

Project: Model Energy Efficient Refurbishment of three Soviet-Era Buildings

in Lida, Belarus

® Supply @ Refurbishment @ User level

Location:

Period of construction:
Settlement character:

Project status:
Implemented by:

Programme:

Image 8: Modernised multi-storey building
© Grodno Executive Committee, Housing
Department

General information

Lida is the fourteenth largest city in Belarus and is lo-
cated in the Grodno Oblast. It is a very old city with
roots back to the 13th century, but following serious
damage in World War I, it was rebuilt with typical So-
viet era style multi-apartment buildings. The city has
a total of 98,000 inhabitants and 6,250 buildings of
which 14.4% are state owned and 85.6 % private.

Initial Energy Performance

There have been some large renovation activities in
recent years to upgrade public spaces in the city cen-
tre and to improve the general condition of the build-
ings. However, a major part of the housing stock in
the city still has a poor energy performance. This is
due to a lack of sufficient insulation and of individ-
ual meters as well as the old condition of electricity
generation plants and distribution networks. The ma-
jority of buildings in the target area are connected to
a district heating system. The major fuel sources for
energy generation are gas and local energy sources
(such as firewood, peat and sawdust). It is intended to
increase the share of cogeneration but there are cur-
rently insufficient financial resources to support this.
There is currently a lack of knowledge and experience
of alternative renewable energy sources. The annual
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® Network @ Integrated concept

Lida, Grodno Oblast, Belarus
Mostly Soviet era
Predominantly multi-apartment
buildings

In progress

Grodno Executive Committee,
Housing Department
Urb.Energy

energy consumption of the multi-apartment build-
ings in the area was 237.7 kWh/m>.

Three buildings were chosen to be analysed as part
of the project. The buildings Sovetskaya St. 43 (Type
1), Tavlaya St. 35 (Type 2) and Mitskevicha St. 24 (Type
3) are typical buildings in Lida. Type 1 is a brick build-
ing, meanwhile Types 2 and 3 are constructed using
concrete slabs. There are 535 buildings in Lida of the
same style. They have a very poor overall energy per-
formance, insufficient internal heating systems and
they are not embedded into an overall energy con-
cept of the surrounding neighbourhood.

Aim of the Project

The main goal of the participation in the project Urb.
Energy for Grodno Administration of Communal and
Housing Services was to receive and share German
experience in the sphere of energy efficient refur-
bishment of residential buildings. There was particu-
lar interest in learning new ways of achieving energy
saving in housing stock.

Activities
In the framework of WP4 of the Urb.Energy project,
the following activities have been implemented:

Energy ffic a nd Integrated

Energy



Energy Efficient and Integrated
Urban Development Action
B L NN .gy

Holistic Strategies for Energy Efficient Refurbishment of the Housing Stock

1. The analysis on energy efficiency for selected
buildings with German specialists (completed)
Grodno Administration of Communal and Hous-
ing Services commissioned research on the con-
dition of the external walls and construction of
selected houses (Sovetskaya St. 43, Tavlaya St. 35
and Mitskevicha St. 24). The organisation “Grod-
noenergosberezheniye” conducted this research,
evaluating the condition of external construction
of the buildings and made conclusions. After this,
the conclusions of the research together with rec-
ommendations on complying with German stand-
ards of energy efficiency for residential houses,
made by German experts from the Energy Agen-
cy of Investment Bank of Schleswig Holstein were
given to the organisation “Grodnozhilproyekt” for
the development of designs and project docu-
mentation for the energy efficient refurbishment
of the buildings. The recommendations contained
three options for energy efficient refurbishment,
each with a different level of effectiveness of the
refurbishment measures. Due to current Belaru-
sian construction standards, not all of the recom-
mendations from the German experts could be
included in the refurbishment projects, for exam-
ple certain measures like the replacement of heat
generators could not be implemented.

The measures proposed by the German partners

contained the following activities (for all options,

each option has specific activities):

« Insulation of exterior walls

« Replacement of windows

+ Insulation of basement

« Replacement of entrance doors

« Replacement of heat generator (district heat-
ing, combined heat and power, fossil fuel)

+ Installation of solar domestic hot water with a
bivalent cistern

- Installation of decentralised exhaust air plant
with heat recovery and air density validation

« Replacement of thermostatic valves

2. Implementation of renovation in the housing
stock of Lida (still in progress)

On the basis of the house projects elaborated by
“Grodnozhilproyekt’, and taking Belarusian con-
struction standards and German recommenda-
tions into account, the Lida Administration of
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Communal and Housing Services started to con-
duct the refurbishment of the selected buildings.
The financing came partly from the funds from the
“Dazhynki 2010” festival. The three buildings re-
ceived partial financing for refurbishment meas-
ures from the festival, which meant that they were
only partly refurbished. For this reason not all of
the recommended measures were implemented.

Results

As part of the project, the three buildings were re-

furbished to improve the energy efficiency of their

external structure. Considering the requirements of

Belarusian construction norms and the German rec-

ommendations, it was decided to apply the poly-

styrene isolating material with a thickness of 6 cm.

The material was applied to the whole of the build-

ing shell. The building on Sovietskaya St. was, howev-

er, not isolated with polystyrene; it was only painted

with facade paint due to the fact that the building is

made from bricks.

Thefollowing measures were applied to the buildings:

«  Thermal insulation of the walls with polystyrene
(thickness 6 cm.) (except Sovietskaya Str. 43 build-
ing),

«  Replacement of windows (plastic panels were in-
stalled),

«  Replacement of stairwell entrance doors,

« Replacement of roof covering.

Image 9: Tavlaya St. 35 after refurbishment © Grodno Executive
Committee, Housing Department



Energy Efficient and Integrated
Urban Development Action
E o000 .gy

Holistic Strategies for Energy Efficient Refurbishment of the Housing Stock

The buildings acquired not only thermal isolation,
but also a new look. They were painted in bright new
colours, which made the surroundings look more at-
tractive and improved the appearance of the districts
as a whole. This, together with the improved comfort
of living and reduced bills, contributed to the approv-
al of the residents. Water and gas meters were also in-
stalled in the buildings, which also led to an increase
in the amount of savings.

The results of the refurbishment show the level of ef-
ficiency of the refurbished buildings. The building
in Tavlaya St. 35 showed the best results: during the
winter months, the savings were up to 20 % average.
The building in Mitskevicha St. 24 had savings of 15-
19% during winter months. The building in Soviets-
kaya St. 43 showed the poorest results, with savings
of only 7-11% during the winter months. This is main-
ly due to the fact that the building in Sovietskaya Str.
43 was not thermally insulated with polystyrene.
Even the poorer results in Sovietskaya Str. are posi-
tive because they proved to the Lida Administration
of Communal and Housing Services that complex in-
tegrated energy efficient refurbishment of the build-
ings really makes sense and the more activities that
can be performed, the bigger the amount of savings
that can be achieved.

Inhabitants should be involved in the renovation pro-
cess through participation and providing information
about new renovation technologies and efficiency of
renovation measures. The increase of income encour-
ages inhabitants to reduce their level of energy con-
sumption. Price increases of energy resources are also
encouraging inhabitants to change their heating sys-
tems, use alternative energy sources or to install in-
sulation.
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It is very important to develop efficient financial in-
struments for EER measures before implementation
by inhabitants in their houses and flats. Central budg-
etary financial systems are also important. It is also
useful to learn from existing experience for example
from best practice examples.

To ensure that the renovation measures are effective,
inhabitants should be able to see the direct benefits
of a cut in costs that they pay for heating following
the refurbishment measures. It is important to ex-
plain the renovation project as well as available finan-
cial resources at meetings and seminars. New inno-
vation technologies are also important which lead to
an increase in energy efficiency, to decrease the cost
of refurbishment measures and energy consumption.
The results are transferable to other neighbourhoods
of the Grodno region (including the technical and
some organisational solutions). They are also trans-
ferable to other cities in Belarus (good examples, the
best technical-economy features). The good practice
results, best technical solutions and the best energy
saving measures are transferral on an international
level.

Sources

Grodno Executive Committee, Housing Department
(2011): Description of technical approaches in
Work package 4 - Lida Target Area

Grodno Executive Committee, Housing Department
(2010): Lessons learnt in Work package 4

Grodno Executive Committee, Housing Department
(2011): Concepts for EER for TA in Grodno. Repub-
lican Programs of Energy Efficiency

URB.Energy (2011): Newsletter 4th Issue



Holistic Strategies for Energy Efficient Refurbishment of the Housing Stock

3.4

Project: Development of a Concept of Energy Efficient Refurbishment of Residential
Buildings located in the Area ATMWU, Piaseczno

® Supply @ Refurbishment ® User level

Location:

Period of construction:
Settlement character:

Project status:
Implemented by:

Image 10: Enhanced cladding for buildings
in TA © City of Piaseczno

General information

The town of Piaseczno is situated in the centre of
Poland, approximately 18 kilometres south of War-
saw. The target area is located in a rapidly develop-
ing district of Piaseczno and comprises 26 apartment
buildings and 2,079 inhabitants. Due to its close
proximity to Warsaw, the neighbourhood is a typi-
cal suburban residential area, characterized by medi-
um-sized apartment buildings with a high number of
open green spaces.

There are 26 residential buildings in this area, 24 of
which were erected in 1961-1966, and two in 1974.
They are generally three-five-storey buildings with a
total number of apartments of 1,051 and a total liv-
ing area of about 40,000 m2. The average area of an
apartment is 38 m2 with two inhabitants.

Initial Energy Performance

Apart from twelve refurbished and partially refur-
bished buildings, the energy performance of the ex-
isting building stock is poor with an urgent need for
improvement.

All the buildings are constructed using prefabricated
concrete blocks and are characterised by high heat
transfer coefficient values. This leads to an energy de-
mand for heating of approximately 240 kWh/m?*/year,
which is characteristic for buildings erected in the
1960ies and 70ies. At present, the guidelines in force
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Programme:

® Network @ Integrated concept

Piaseczno, Poland

1961-1974

Residential with 26 apartment build-
ings and green open spaces

Polish National Energy Conservation
Agency and Piaseczno Municipality
Urb.Energy

for the design of residential buildings result in values
of 100-120 kWh/m?/year.

In four buildings belonging to housing communities
(Szkolna 8, 10, Wojska Polskiego 7, Kusocinskiego 3a),
there has been comprehensive thermo-modernisa-
tion work conducted in the last three years, includ-
ing thermal insulation of walls, flat roofs, windows
replacement in staircases and in the non-heated
basements, doors and central heating system re-
placement. In these buildings, the energy demand
for heating is approximately 100 kWh/m?*/year. In-
vestments in these buildings have been financed by
housing communities from their own funds, thermo-
modernisation loans and a small subsidy from EU
funds in the framework of Interreg llIB, BEEN project.
In eight buildings belonging to the housing coop-
erative “Jednos¢”, the energy demand for heating is
100-140 kWh/m2/year. This is because the thermal
insulation has been partly improved and the central
heating system has been replaced. Nevertheless, the
buildings require further work to improve their ener-
gy performance.

The neighbourhood is supplied with heat from the
city grid operated by PCU Sp. z 0.0.,a company owned
partly by the city and partly a cooperative property,
operating a low-temperature boiler room powered
by natural gas. The district heating grids belong to Pi-
aseczno Municipality. Domestic hot water is heated in
each apartment with the use of domestic gas boilers.

eroy Effic el nd Integrated

Energy



Energy Efficient and Integrated
Urban Development Action
B L NN .gy

Holistic Strategies for Energy Efficient Refurbishment of the Housing Stock

Aim of the Project

On behalf of the city of Piaseczno, the Polish Nation-
al Energy Conservation Agency (NAPE) developed an
integrated concept for the energy efficient upgrad-
ing of the neighbourhood. This includes the devel-
opment of new integrated solutions regarding com-
bined heat, warm water and energy production.
Alongside energy, the concept also takes aspects for
the general improvement of the residential environ-
ment in the neighbourhood into account and will
come up with a prioritized package of measures for
a general upgrading of the area. The concept will be-
come a local bylaw once it has been approved by the
city council.

Image 11: Insulation on the roof of building “Szkolna 10” © City of
Piaseczno

The objective was to provide support for energy ef-
ficient renovation of 30-50% of residential buildings
with a poor energy performance. According to data
of the Central Statistics Office from 2002, more than
85% of residential buildings were constructed be-
fore 1987, in the period when regulations concerning
thermal insulation of buildings were quite lenient. In
some of these buildings there have been minor ren-
ovations, such as window replacements or the mod-
ernisation of the central heating system but in most
of them there has not been a comprehensive ther-
mo-modernisation renovation or general renovation,
which are needed more and more as the time goes
by.

To enable the self-organized enhancement of the
buildings in the neighbourhood, the concept in-
cludes detailed proposals for the technical upgrading
of the 26 buildings in the quarter as well as financial
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supporting resources for the owner associations and
housing cooperative respectively. In the frame of the
project work all buildings are the subject to an ener-
gy audit in order to provide the owner with a solid
basis for tailor-made further refurbishment activities
in respect to the special conditions in the neighbour-
hood.

The work to improve the energy efficiency focuses
on two main priority areas: the modernisation of the
building shells, and on the development of more ad-
equate solutions to the individual hot water supply
in each apartment. Due to the specific conditions of
the district heating system (seasonal heat production
only and difficult property rights), the possible solu-
tion could lie in decentralised co-generation devices
on building level.

Activities
The first step in the development of the concept was
to obtain permission from all building owners to con-
duct an energy audit on their buildings. This took
place in autumn 2009. This was done separately for
each of the 18 home owners associations, via their fa-
cility managers accompanied by City of Piaseczno of-
ficers, during the meetings with the housing owners
associations’ boards, and with the board of housing
co-operative Jednosc. The professional auditors from
the National Energy Conservation Agency performed
the energy audits on each building by December
2009 and submitted a report for each audit.
The aim of an energy audit is to find an optimal scope
of action that will decrease the energy demand for
heating and domestic hot water production from the
technical and economical point of view. Energy au-
dits are carried out in accordance with national requ-
lations. The methodology of an audit includes:

1. Choice of optimal thermal insulation thickness of
external partitions. For buildings located in the
target area it is at least 12 cm of insulation in or-
der to achieve required R = 4.0 m?K/W for walls,
R =4.5 m?K/W for walls and roof

2. Choice of optimal values of the heat transfer coef-
ficient for windows and doors to be replaced with
new ones, with U = 1.3 W/m?K for windows and
2.0 for doors

3. Optimal scope of central heating modernisation,
which results from the assessment and includes,
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as a minimum, the installation of thermostatic
valves on radiators and on vertical pipes

4. Optimal method of domestic hot water produc-
tion in apartments. This measure covers the re-
placement of individual boilers by the installation
of central domestic hot water

5. Calculation of energy, economic, and ecological
results of the optimal variant of thermo-moderni-
sation investment

6. The optimal variant of thermo-modernisation is
individualised for each of the buildings in ques-
tion, and depends on evaluation of the existing
condition of external walls, central heating and
domestic hot water systems. The scope of opti-
mal variants of thermo-modernisation with their
costs and results are presented in a summary ta-
ble based on the separate energy audits for each
building in question. In all buildings the individu-
al gas boilers are to be replaced with the central
domestic hot water system through the extension
of district heating nodes. The condition for this to
take place is that the PCU can provide the hot wa-
ter supply before the summer. In one of the build-
ings (Housing Community Szkolna 10) addition-
ally, there are solar collectors planned to support
the district heating node in domestic hot water
preparation.

The energy audits were presented by facility man-
agers accompanied by City officers to the owners of
each building. The boards have to undertake further
steps towards implementation of the measures ac-
cording to the bank requirements e.g. taking deci-
sions on whether to increase the monthly charge for
renovation, whether to provide the loan with a sub-
sidy and on ways to repay the loan from own sources
(from renovation fund).
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Image 12: Insulation of load-bearing walls of building “Szkola 10"
© City of Piaseczno

The results of the energy audits were compiled into
a summary table, which indicated the total invest-
ment plan for all the buildings including one meas-
ure, which is not yet feasible e.g. replacement of in-
dividual domestic hot water boilers by central hot
water installation. The cost of this measure is relative-
ly high (50% of average energy efficient refurbish-
ment), because it needs laying new pipes for hot wa-
ter from existing heat stations to each of the water
valves in apartments. This measure was presented to
the boards of buildings by facility managers accom-
panied by City officers in January 2011, and should be
treated as facultative until individual buildings own-
ers will take decision on doing this.

Results

The calculated savings from the implementation of
the planned energy efficiency improvements range
from 17.4% (Housing Community Szkolna 10) to
51.3% (Housing Community Szkolna 7), with an aver-
age of 35.1 %. Altogether, with an investment of 12.5
million PLN, the inhabitants of all buildings will save
about 0.63 million PLN annually. The average payback
period for the whole area is approximately 20 years.
Bearing in mind the scale of investments identified
in the energy audits, the ownership structure of the
real estates, and wealth of the property owners, the
following action plan is proposed for the whole area:
I. From the point of view of real estate owners (pri-
vate owners of apartments, Piaseczno Municipality as
a co-owner of some properties, housing communi-
ties, Housing Cooperative “Jednos¢”):
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1. Decision making by building owners concerning
the implementation of energy efficiency meas-
ures identified in energy audits. The process has
begun in 8 housing communities. In Housing Co-
operative “Jednos¢’, its completion depends on
the individual decisions of building owners,

2. Decision making by building owners concerning
individual action plans and financing sources they
want to use to finance thermo-modernisation. 8
housing communities have decided to use their
own resources and loans with thermo-modernisa-
tion bonus. Completion time depends on individ-
ual building owners’ decisions.

Il. From the point of view of Piaseczno Municipality, as

the coordinator of the process of development of the

integrated urban development concept for the area
in the framework of Urb.Energy project:

Continuation of actions realised in the framework of

Urb.Energy project according to its schedule, that in-

clude/included:

1. By 30™ June 2010: commission of the integrated
urban development plan for the area and present-
ing it to stakeholders to whom it applies and who
will take further decisions

2. Inlll-IV quarter of 2010: selection of buildings for
which the cost of preparing project documenta-
tion for thermo-modernisation will be subsidised
and selection of contractor to prepare documen-
tation

3. InI-ll quarter of 2011: definition of the scope and
objective of feasibility study for chosen micro-
projects identified in the area and selection of the
contractor for this study

4. Continuous actions promoting Urb.Energy pro-
ject results among subjects concerned with the
outcomes.
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Image 13: Installing installation on the roof on “Szkola 10"
© City of Piaseczno

Lessons learnt

The concept for an area should be prepared using a
bottom up procedure right from the start, e.g. start-
ing from the assessment of investment needs of
buildings and economic power of buildings own-
ers. Then, the collected data should be compiled into
one common investment project in order to identify
the scale and scope of the investment for the whole
area. In next step, the financing sources for the in-
vestment program should be presented and used de-
pending on their specific requirements. In final step
there should be a clear division of tasks between co-
owners of the area and the establishment of the in-
vestment schedule in order to assure the proper and
timely real implementation of the concept. Current-
ly the development of such a concept is not manda-
tory; they are required only when the relevant legal
subjects apply for external financing. The implemen-
tation of EER concepts can be facilitated when the
subsidies and external financing better recognise the
creditworthiness of the owners of buildings.

The project partners learnt that the key condition for
starting and implementing the concept is the legal-
ly binding decisions of building owners on how to
finance the individual investment projects in build-
ings. There is no need for the city to take action, for
example to carry out awareness raising activities. The
main problem is where it is possible to obtain softer
financing sources than the existing ones. There only
is interest to do this so far in one building (Wojska
Polskiego 7). In April 2011 the City of Piaseczno indi-
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cated this project during elaboration of the feasibil-
ity study for JESSICA instrument in Masovian region.

Also, the method of acceptance of renovation plans
by home owners associations (voting by simple ma-
jority >50) simplifies the decision making process to-
wards the implementation of energy efficient refur-
bishment of buildings.

Banks in Poland tend to treat home owners associa-
tions as good clients, because, thanks to their stand-
ardised management procedures, they are seen as
being able to repay the loans. This is thought not to
be the case with a conglomerate of individual apart-
ment owners.

The results of the project are transferable to other
neighbourhoods and countries. The project showed
that an energy audit (including the technical and eco-
nomic assessment of energy saving measures) is the
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best way to convince building owners to take deci-
sions on the implementation of energy efficient re-
furbishment measures.

Sources

Polish National Energy Conservation Agency and Pi-
aseczno Municipality (2010): The Concept of En-
ergy Efficient Refurbishment of Residential Build-
ings located in the area ATMWU

Polish National Energy Conservation Agency and Pi-
aseczno Municipality (2011): Lessons Learned in
Work Package 4

Polish National Energy Conservation Agency and Pi-
aseczno Municipality (2011): Description of Tech-
nical Approaches in Work Package 4

URB.Energy (2011): Newsletter 4th Issue
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Project: An analysis of the energy consumption and efficiency of apartment buildings
on Seminari Street in Rakvere, Estonia

® Supply @ Refurbishment ® Userlevel @ Network @ Integrated concept

Location: Rakvere, Estonia

Period of construction: 1960-1989

Settlement character: 18 apartment buildings

Project status:

Implemented by: Baltic Union of cooperative Housing
Associations

Programme: Urb.Energy

Image 14: Multi-storey residential buildings in
Rakvere © BUCHA

General information There are four main types of buildings in Rakvere
The city of Rakvere is situated in the north of Esto- 1. Period 1971-1980 - Prefabricated small apart-
nia, about 20 km south of the Gulf of Finland. It is the ment blocks.

country’s seventh largest city, with 17,000 inhabit- « The exterior walls are constructed using pre-
ants. Seminari Street, the target area in the Urb.Ener- fabricated smaller blocks and the floors with
gy project, is a residential street located in the cen- concrete panels.

tre of town, with houses from the 1920ies to 1989. - Non-bearing walls are made of concrete blocks
They were constructed using a variety of architectur- or silicate bricks.

al styles and sizes and range from single to five sto- + Buildings mostly have insulated roof terraces
rey buildings, and from wooden and stone houses to (5 cm of stone dust, sand).

typical prefabricated apartment blocks from the So- « Buildings are usually “blocks” with a maximum
viet period. of five floors without an elevator.

Initial Energy Performance

In the period when the houses on Seminari Street
were built, the construction and energy performance
requirements were not as high as those of today. The
buildings were built quickly using mass-manufac-
tured panels that were not of a satisfactory quality.
The thermal conductivity of the external walls (the
U value) of many of the buildings is five times lower
than modern requirements. The buildings are in need
of external insulation.

Image 15: Period 1971-1980 Prefabricated small apartment blocks
© BUCHA
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2. Period 1981-1990 - three floor small panel hous-
es. Prefabricated small apartment blocks.

« The external walls and the floors are construct-
ed out of prefabricated smaller panels,

«  Non-bearing walls are made of small blocks
and bricks,

+ Buildings have flat roofs or roof terraces with
insulation (5 cm of fibre glass or flat roof cov-
ered with hydro-insulation),

 Buildings are usually “blocks” with a maximum
of three floors without an elevator.

3. Period 1960-1970 - silicate brick houses.

« The external walls are constructed using sili-
cate bricks and the floors with prefabricated
concrete panels,

« Non-bearing walls are bricks with concrete el-
ements,

+ Buildings have roof terraces with insulation
(5 cm of sand, stone dust, or sawdust, some
buildings covered with fibre glass insulation),

 Buildings are usually “blocks” with a maximum
of two to five floors without an elevator.

4. Period 1981-1990 - five floor large panel houses.

« The external walls and the floors are made of
prefabricated panels,

« Non-bearing walls are made from smaller
blocks,

+ Buildings have flat roofs covered with 5 cm in-
sulation and hydro-insulation.

« Buildings are usually “blocks” with a maximum
of five floors without an elevator.

All the buildings are connected to the district heat-
ing system, which consists of a two pipeline network,
with a total length of 17 km. 6 km of this has been in-
sulated and renovated. 51% of the heating company
shares are owned by Rakvere city government; 49%
are owned by a private enterprise “Fortum’.

The specific space heat consumption is about 170 -
180 kWh/m? per square metre of living area and the
level of electricity consumption is about 50 kWh/m?.

00 0000000000000 00 0000000 0000000000000 0000000 0000

Image 16: Period 1981-1990 - three floor small panel houses.
Prefabricated small apartment blocks © BUCHA

Image 17: Period 1960-1970 - silicate brick houses © BUCHA

Aim of the Project

The aim of the project in Seminari Street is to find the
best way to save energy and to transform the area
into an attractive living space. The renovated ener-
gy efficient multi-apartment buildings will enable
the residents to live in a good quality indoor climate
and have low energy costs. The project will specifical-
ly address the poor energy performance and heat ef-
ficiency of the buildings on Seminari Street, not only
in terms of technical and economic aspects, but also
taking the physical appearance into account. In the
long term, it is hoped that the proven economical
benefits will show governments the need for refur-
bishment support funds and attract banks to provide
long term, low interest loans.

An audit for different types of residential buildings in
the target area will be implemented. This will serve as
a basis for the later formulation of recommendations
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for energy efficient renovation. The construction pro-
jects will not only consist of mere insulation concepts
of the houses but also take into account the overall
appearance or image of the city by assigning a col-
our scheme and design principles for the houses. The
Rakvere City Government hopes that by investing in
the compiling of building project documentation, in-
habitants and members of housing associations will
be inspired to start carrying out renovation.

Activities

With the support from the city, the project for the re-

development of Seminari street area was prepared.

An analysis of the energy consumption of the target

area buildings in 2005-2010 was carried out. The aim

of the analysis is to find out the best solutions for:

« Theinsulation of the buildings following the prin-
ciples of architectural value and energy

« The efficiency, cost effectiveness and urban devel-
opment.

Energy audits were carried out on 18 buildings in the
pilot area.

In the next step of the project, renovation projects
were compiled in cooperation with the housing as-
sociations in the target area. The various options for
using renewable energy in the pilot buildings were
evaluated and solutions for the reconstruction of the
heating and ventilation system formulated. Those
building projects will form the basis for future reno-
vation work on apartment houses in order to make
the houses energy efficient and adding to a more
beautiful urban environment in general. Financial cal-
culations were made for the investments needed to
guarantee a high level of energy efficiency, a good in-
door climate and high architectural quality of the tar-
get area buildings.

Results

It is expected that the average heat consumption
will decrease from 180 kWh/m? to 60 kWh/m?2. This
means that around 100 kWh/m? would be a reason-
able amount for potential heat savings. The potential
CO, that can be avoided is 20 kg CO,/m? annually.
The total cost for complex cost for complex renova-
tion is estimated to be around 130 Euros/m? per heat-
ed area.
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In terms of addressing the target area’s energy sup-
ply, in 2010 it was decided to include Seminari Street
in the area to be supplied by district heating. The aim
of this was to establish the security of investments in
district heating systems and to secure the long term
stability of heat MWh price. The Rakvere District Heat-
ing Company has also signed an agreement with two
boiler houses to supply heat produced from renew-
able sources (i.e. wood). It is planned for 50% of the
heat consumed in the area will be produced from
wood-based fuels.

Image 18: Period 1981-1990 - five floor large panel houses
© BUCHA

Recommendations

«  Comprehensive renovation includes the insula-
tion of all exterior walls of a building. The heat
transfer standard of exterior walls in the Soviet era
was about U = 1 W/(m?**C). Through installing in-
sulating, heat will be prevented from escaping via
the thermal bridges and the heat consumption of
the building will decrease (U = 0.2).

- To benefit from the decrease of heat consump-
tion, the renovation or technical reconstruction of
the existing heating system is relevant. All apart-
ment radiators should be equipped with thermo-
static valves to make individual regulation possi-
ble.
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Image 19: Heating before and after replacement and upgrade
with thermostatic valves © BUCHA

« In multi-storey apartment buildings on Seminari
Street, the existing heating systems are mostly
one-pipe systems and need technical renovation
in most cases to two-pipe system. To ensure in-
door comfort, thermostatic valves are necessary.

Most of the flat owners have replaced the old fash-
ion wooden framed windows with plastic aluminium
framed windows. This has lead to the lack of ventila-
tion in rooms, because the old fashioned windows
were designed as part of the ventilation system and
supplied fresh air to the building. The new windows
fit tightly and the inflow of fresh air is missing. This,
together with thermal bridges, creates indoor air
quality problems.

- To improve the situation, the ventilation system
must be renovated. New technology provides
the opportunity to use equipment with heat ex-
change, so the heat will stay (about 80%) in the
room and air is exchanged. A ventilation system
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with heat recovery and a heat pump is recom-
mended for multi-apartment buildings using hot
tap water produced centrally in a heat substation.
Heat from exhaust air will be transferred to the
hot tap water.

«  To make flat owners as decision makers aware
about new possibilities, BUCHA and KredEx have
been organising awareness and training sessions
for flat owners in Estonia for the last 15 years. As-
sociations applying to the complex renovation
project design support will be additionally sup-
ported by onsite awareness session for all inhab-
itants living in the building. This process will help
owners and inhabitants to take the right decision
for renovation.

Lessons learnt

When proposing energy efficient solutions for the
houses, an integral approach towards the entire
building should be implemented. In order to achieve
the actual and maximum cost efficiency, the technical
systems, including heating and ventilation should be
renewed. New architectural solutions should enable
or propose solutions to those issues as well. A stand-
ard inner climate should be provided in the rooms af-
ter reconstruction works. New solutions are needed
for old ventilation systems. The heating system that is
predominantly single-pipe should be replaced with a
double-pipe system.

The city organised information meetings for housing
associations leaders and for apartment owners. As in-
forming of the residents of the target area has turned
out to be the key for the success of the project, the
town government has hired a consultant who is re-
sponsible for organising general meetings in all the
housing associations in the target area. The aim of the
meetings is to decide whether to start a comprehen-
sive renovation. Awareness campaigns which are tar-
geted towards apartment owners are most effective.
At the same time the support structures for energy ef-
ficient renovation should be available.

The financial instruments are extremely important
especially for countries where the salary level and
cost of energy are almost at the same level.
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Sources

Baltic Union of Cooperative Housing Associations
(2011): Technical Evaluation of the target area
buildings. Target area: Seminari Street, Rakvere,
Estonia

Baltic Union of Cooperative Housing Associations
(2011): Integrated Urban Development Concept.
Rakvere, Seminari tanav

Rakvere City Government (2010): UrbEnergy, Rakvere
- analytical description on Seminari Street. SWOT
analysis

Rakvere City Government (2010): Analysis on EE in
typical buildings and of the state of the energy
supply infrastructure. Energy consumption of typ-
ical multi-storeyed houses in Rakvere and poten-
tial influence achievable on the insulation of ex-
ternal peripheries

Baltic Union of Cooperative Housing Associations
(2010): Lessons learnt in work package 4

URB.Energy (2011): Newsletter 4th Issue

Image 20: Air ventilation problems © BUCHA
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Project: Development of the “Energy Chapter” of the Integrated Urban Development

Concept for two areas in Siauliai, Lithuania

@® Refurbishment @ User level

Location:

Period of construction:
Settlement character:

Image 21: Siauliai industrial area © Siauliai
City Municipality

General information

Siauliai is the fourth largest city in Lithuania with
118,000 inhabitants. The two target areas, Lieporiai
and Miglovaros, were selected due to their typical
structure and also because of their active communi-
ties. Lieporiai is 91 ha in size and has 11,500 inhabit-
ants. It is a typical major housing estate with schools,
a park and local shops. Miglovaros is a smaller, purely
residential area, being 6.1 ha in size with 1403 inhab-
itants. Both areas are characterised predominantly by
standard multi-storey apartment buildings from the
Soviet era.

Initial Energy Performance

An energy audit was carried out by Siauliai Energija
in 2008-2010. It showed the average heating ener-
gy consumption for the Lieporiai area as fluctuating
between 40 and 101 kWh/m? and for Miglovaros be-
tween 46 and 138 kWh/m?.

It was found that in the Lieporiai target area, taller
buildings have poorer heat energy consumption val-
ues, in particular 9-storey buildings with a heat con-
sumption of approximately 80 kWh/m?2. The small-
er, 5-storey buildings with 99-119 apartments were
found to have the lowest heat consumption values of
approx. 67.4 kWh/m?2, Six of the buildings were reno-
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Project status:
Implemented by:
Programme:

Target Aerea 1
Lieporiai, Siauliai,
Lithuania
1968-1982

106 apartment
buildings, public
buildings and
shops

Target Aerea 2
Miglovaros,
Siauliai, Lithuania
1960-1989

19 apartment
buildings, 25 sin-
gle family homes

Siauliai City Municipality
Urb.Energy

vated and another six were partially renovated. In the
Miglovaros target area, four of the apartment build-
ings had already been renovated.

Image 22: Roof of Apartment Building No. 156 in Vytauto Street ©
Siauliai City Municipality

The buildings in both areas are also often in a poor
condition structurally, with the panel buildings show-
ing poorer condition than the masonry ones. The
roofs of the majority of buildings have not been re-
paired and there are many old wooden window
frames and open balconies. The ventilation systems
in the majority of buildings do not operate efficient-
ly and are almost always idle due to the temperature
being the same both inside and outside the build-

Energy ffic a nd Integrated

Energy



Energy Efficient and Integrated
Urban Development Action
E o000 .gy

Holistic Strategies for Energy Efficient Refurbishment of the Housing Stock

ings. In addition, they remove too much air in the
winter which leads to additional heat loss.

Aim of the Project

The main aim of the project in Siauliai was to ensure
that the two target areas develop in an integrated
and sustainable way. For this reason, an energy effi-
cient renovation of the building stock is to be carried
out alongside measures to improve the living envi-
ronment. This will be achieved through the develop-
ment of an Integrated Urban Development Concept
(IUDCQ) for the two neighbourhoods, which will be-
come a binding document once it has been approved
by the city council.

While Lithuanian cities generally have low concen-
trations of sulphur dioxide and carbon monoxide in
the ambient air due to the district heating systems,
thermal energy consumption is still very inefficient
due to the aging heat supply systems and poor ther-
mal condition of buildings. This is the case in both the
Lieporiai and Miglovaros target areas, where the en-
ergy supply infrastructure, technology and the apart-
ment buildings themselves no longer meet the de-
sign, construction and energy consumption norms of
today.

Before the project had begun, the residents of both
target areas had already started their own activities
to enhance the energy efficiency of the buildings;
however these varied widely both in terms of quali-
ty and complexity. They focussed mainly on activities
to improve the energy efficiency of individual apart-
ments, not on whole houses or neighbourhoods.
The general refurbishment rate was low. The project
aimed to tackle the challenge of upgrading activities
in both neighbourhoods to enable the communities
and house owners to start their own coordinated re-
furbishments.

Activities

In the process of creating the chapter “Creation of the
Energetically and Ecologically Sustainable Environ-
ment” (“Energy Chapter”) in the IUDC, several analy-
ses were carried out for both the Lieporiai and Miglo-
varos target areas. These consisted of an analysis of
alternative ways to heat buildings, a feasibility study
for heat cost allocation system installation on apart-
ment buildings, and a feasibility study for the usage
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of renewable energy sources in apartment buildings.
The main heat supply network was also analysed in
terms of heat loss in both areas.

Ganoalmaoto ke Hakdme Hnkls
—idpginimi-in ¥urcs ek oS-k Lol
Kuartalinls &lkemes dekine dralal L ol

Image 23: Main Heat Pipeline Scheme in Lieporiai target area
© Siauliai City Municipality

Results
The “Analysis of Alternative Ways to Heat Buildings'
aimed to find a solution to ensure a reliable, envi-

U

ronmentally and economically viable supply of heat
to an entire urban community. After completing the
analysis of potential heat supply options, consisting
of a comparison of boiler houses supplying individ-
ual blocks to district heating, and the comparison of
various fuel sources, including natural gas, liquefied
gas, liquid fuel, biofuels and electricity, it was found
that in the current climate, it would not be econom-
ically advantageous for the residents of both target
areas to disconnect from the district heating system.
All of the options explored proved to be more expen-
sive than district heating (total cost (including fuel
and investment) of alternative fuel sources ranging
from 25.82 to 40 ct/kWh compared to 24.2 ct/kWh to-
tal cost of district heating).

The “Feasibility Study for Heat Cost Allocation System
Installation on Apartment Buildings”investigated the
benefits of installing thermostats and heat cost allo-
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cation systems on radiators in the apartment build-
ings. This system would provide the residents them-
selves with the opportunity to control their heat
consumption themselves. It was concluded that in
the case of older, unrenovated buildings, it is best to
install such a system after or during renovation. The
payback periods were also calculated based on an ex-
ample of a renovated, standard five-storey building
with 45 apartments in the Lieporiai target area and
on a five-story stone house with 22 apartments in the
Miglovaros target area. The economic evaluation of
the heat control and accounting system implemen-
tation has shown that this is one of the best ways to
bring lower heating bills for residents. The payback
period is directly proportional to the amount of heat
conserved; therefore residents are interested in sav-
ing heat and paying attention to the thermal charac-
teristics of their house. Given heat savings of 15-20%,
investments would pay off in 3-5 years.

The aim of the “Feasibility Study for the Usage of Re-
newable Energy Sources in Apartment Buildings” was
to analyse the potential of various renewable ener-
gy sources in generating heat in an apartment build-
ing. Solar collectors were identified as a viable heat
production method, with two types of solar collec-
tors: flat plate and evacuated tube collectors. While
the evacuated tube collectors were more suited to
the latitude climate conditions in Lithuania and more
efficient, the study analysed the flat plate collectors
due to reasons of investment costs. Calculations were
made for a system installed on a nine-story build-
ing in the Lieporiai area with 135 residents, 54 apart-
ments and an annual energy consumption of 167,466
kWh. The payback period was calculated to be 16-17
years which is beyond the life of the solar collectors
themselves. The economic evaluation of the solar wa-
ter heating system installation showed that the pro-
ject is not sufficiently viable in terms of the technical
life of solar collectors, and it will not produce substan-
tial economic benefits for the short term. Subsidies
received would have a substantial impact on the pro-
ject performance.

In the “Evaluation of Main Heat Supply Network Mod-
ernization’, the existing pipeline network was ana-
lysed in both target areas and the annual heat loss
was estimated (2,954 MWh/year in the Lieporiai tar-
get area and 727.4 MWh/year in the Miglovaros tar-
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get area). It was recommended that some of the pipe-
lines should be replaced with ones with a smaller
diameter as their present capacity is greater than the
existing need.
These analyses were then used to prepare the chap-
ter entitled “Creation of the Energetically and Ecologi-
cally Sustainable Environment” (“Energy Chapter”) in
the IUDC. This chapter contains conclusions and rec-
ommendations for the existing thermal energy infra-
structure:

1. Isolation of old pipelines that don't meet the re-
quirements and projected features.

2. There were technological deficiencies because
of incomplete pressure in buildings inlets. There
were separate sections of pipelines where the di-
ameter could be reduced.

S, e Centralizucto dilumos dekime dnkls
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Image 24: Main Heat Pipeline Scheme in Miglovaros target area
© Siauliai City Municipality

3. The estimated reconstruction cost of district heat-
ing pipes in both stocks reaches 15,679 thousand
Lt, but 3,279 thousand Lt would be invested in the
main pipeline contraction. Ultimate reconstruc-
tion of pipelines would reduce the loss of energy
by 4,210 MWh/year.

4. When technical heating projects are prepared
the renovation drafts, the length of district heat-
ing pipelines as well as investments into recon-
struction and loss of energy could be reduced. It is
highly recommended to prepare thermo-hydrau-
lic estimates evaluating possible changes of pipe-
line configuration.
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5. Strengthened participation of citizens in the deci-
sion making process (information in website, or-
ganization of meetings, events, etc.).

There are still some major challenges to the future
continuation of the project and its results. One major
challenge is the residents’ attitude towards the reno-
vation process. . There is a lack of motivation for re-
furbishment among housing communities. The level
of awareness of the need for such a project can be
seen as low (only 8.64 % of respondents participated
in a resident survey). It is difficult to re-plan a terri-
tory which was developed and created many years
ago and in a different economical situation. The infra-
structure is old and causes large thermal losses. The
low thermal resistance of walls and windows results
in a huge thermal loss.

The results are transferable to other local apartment
buildings and neighbourhoods (in particular the
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technical and organisational solutions). The techni-
cal, organisational and financial solutions on the oth-
er hand can be transferred to the whole of Lithuania.
Some of the technical and organisational solutions
could also be transferred to Estonia, Latvia and Po-
land.

Sources

Siauliai City Municipality (2011): Summary of the Con-
cept for EER of buildings and modernization of the
supply infrastructure in the target areas of Siauliai

URB.Energy (2011): Newsletter 4th Issue

Siauliai City Municipality (2010): Lessons Learned in
Work package 4

Siauliai City Municipality (2011): Summary of the
Chapter “Energy Part” of the Detailed Plans of
the 2 Territories (TA) Located in Different Parts of
Siauliai



Energy Efficient and Integrated
Urban Development Action

Energy

Holistic Strategies for Energy Efficient Refurbishment of the Housing Stock

3.7

Project: Solar thermal facilities combined with district heating

and enhanced cladding in Potsdam

® Supply @ Refurbishment ® User level

Location:

Period of construction:
Settlement character:
Project status:
Implemented by:

Programme:

Image 25: Solar panels with special function
© Parabel Energiesysteme GmbH

General information

This project consisted of the energy efficient applica-
tion of solar thermal facilities in combination with up-
graded cladding and district heating, for a total area
of 5,206 m” living area, comprising 100 accommoda-
tion units.

Initial Energy Performance

The building stock falls into two main groups: block
construction buildings from 1965 requiring 160 kWh/
m’a and pre-fabricated buildings with an energy de-
mand of 140 kWh/m”a. The energy consumption con-
sists of a total of 1100 MWh/a.

Aim of the Project

The company ProPotsdam GmbH intended to ex-
ceed the German Energy Saving Ordinance (EnEV) by
at least 30% in the field of heat energy efficiency, in-
tending to ensure its status as a role model for alter-
native energy approaches.

Various measures were to be combined to achieve a
high level of energy savings and metering was to be
introduced to make these savings visible.

Activities
After carrying out detailed analyses of the actual level
of heat energy consumption in the residential hous-
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® Network @ Integrated concept

Potsdam
1955-1965
Residential
Completed in 2007
ProPotsdam

Urb.Energy

ing, various insulation measures were implemented
with the purpose of avoiding further energy losses.
New window insulation was installed in various parts
of the buildings to achieve increased energy sav-
ings. Exterior walls, the basement and attic ceilings
were supplemented with additional insulation lay-
ers. These measures led to a decrease in heat ener-
gy demands of around 55 %. To reduce the amount
of energy required to heat hot water, a combination
of district heating and solar-thermal power was put
into use.

A fully preassembled hydraulic station, using solar
heat to provide drinking water, as well as for heat-
ing, led to an increase in the annual utilization ratio.
Whereas ordinary solar facilities store solar heat im-
mediately on collection until it is required for warm-
ing drinking water, the solution used in the project in
Potsdam employed a different approach: Usage be-
fore storage. That is depending on the temperature of
the water, the solar-thermal module channels the so-
lar heat to either the drinking water system or to the
heating system.

Only if the heat produced is not used or needed in-
stantaneously, it is put into storage.

The heating and hot water allocation systems were
adapted in parallel and new energy stores were in-



Holistic Strategies for Energy Efficient Refurbishment of the Housing Stock m E E Ene rgy
[ ]

stalled, the entire system was hydraulically adjusted  ing in 2010. Compared to the initial 1100 MWh/a for

and enhanced via optimised heat pumps. the whole building, the final heat demand amounts
to ca. 600 MWh/a.

Results

The interaction of solar-thermal facilities, insulation  Sources

and cogenerated district heat produced good results.  Potsdam Chamber of Commerce and Industry, 2011

Heating energy demands were reduced to 47% of pri-

or consumption, which was proven by annual meter-
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3.8

Project: Energetic rehabilitation and renewable district heating
of monument protected buildings in Prenzlau

® Supply @ Refurbishment

Location:

Period of construction:

oW W W

N || H nn

n = mn Bomn

B Programme:

Image 26: Simulation of final building facade
© keller mayer wittig architekten stadtplaner
bauforscher

General information

The group of buildings in Prenzlau consists of 2 resi-
dential houses: one of which is classified as historical
monument, which can complicate the implementa-
tion of conventional insulation measures. After carry-
ing out an evaluation of the specific circumstancse, it
was, however, possible to develop a convincing en-
ergy efficient refurbishment concept. The building
stock encompasses 25 accommodation units with
a total area of 2,888 m?and special heating warmth
requirements of 195 kWh/m?a. The project was fi-
nanced by grants from the KfW and the Federal State
of Brandenburg.

Initial Energy Performance

Coal generated individual heat energy was used in
the accommodation units, leading to an overall en-
ergy demand of 195.2 kWh/m?a.

Aim of the Project

The main objective of the project was to exceed the
level of energy efficiency required by the German
Energy Saving Ordinance (EnEV) through the imple-
mentation of an integrated spatial energy concept.
Additionally one of the key incentives was to demon-
strate efficient results, particularly faced by difficult

00 0000000000000 00 0000000 0000000000000 0000000 0000

® User level

Settlement character:
Project status:
Implemented by:

® Network @ Integrated concept

Prenzlau
1900-1918
Residential

Wohnbau Prenzlau GmbH
Urb.Energy

framework conditions, such as the legal guidelines
for historical buildings.

Activities

Before the renovation project started, individual
brown coal stoves supplied the heat energy, which
was eventually superseded by district heating from
Stadtwerke Prenzlau public utility company. Half of
the total heat energy is supplied by cogeneration and
the share of renewable energy sources increased to a
comparably high 50%.

Taking into account that energy losses result pre-
liminarily from deficient technical infrastructure,
the complete heating and sanitary system was rein-
stalled and supplemented with new installations of
decentralised ventilation plants for every apartment
with heat recovery.

Moreover several insulation enhancements were im-
plemented: the building envelope and outer walls
were insulated despite having to comply with the
strict building restrictions for historical monuments.
In addition, the ceiling, roof and cellar ceiling were
thermally refurbished, new windows were installed
and existing box windows were strengthened.
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Results The project costs amounted to 2 million €, including
The final energy consumption before the refurbish-  all building construction measures and plant tech-
ment amounted to 195.2 kWh/m?a, which decreased  nology.

to only 79 kWh/m?a after the refurbishment. The En-

ergy Saving Ordinance requirements were exceeded  Sources

by more than 50% for historical building stockand by ~ Potsdam Chamber of Commerce and Industry, Sum-
even 10% for modern residential building standards. mary Prenzlau 2011

Owing to the integrated implementation of the

measures, the specific energy demand was reduced

by 59%
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Project: Energetic reconstruction in combination with district heating

from regenerative energy sources

® Supply @ Refurbishment @ User level

Location:

Period of construction:
Settlement character:
Project status:
Implemented by:

Programme:

Image 27: Biomass plant Henningsdorf © KPG

® Network @ Integrated concept

Henningsdorf
1950

Residential
Completed in 2011
HWG and SWH

General information

The city of Henningsdorf planned and implemented
a complete municipal energy concept comprising of
various measures in the field of energy efficient re-
furbishment, as well as changing the energy supply
structure to a more sustainable one. Completed in
2011, the measures began 1993 and the housing co-
operative HWG and the municipal utilities company
SWH were responsible for implementation.

Initial Energy Performance

Residential buildings in the district ‘Cohnsches Vier-
tel’ of Henningsdorf which is considered here as an
example for the whole municipal programme were
erected in the 1950s as brick construction buildings
with a total living space of 30,436 m” spread in 525
accommodation units.

Before refurbishment measures the special heating
warmth need amounted to 160 kWh/m”a while final
energy consumption totaled ca. 4.870 MWh/a.

Aim of the Project

To exceed the current climate protection aims ac-
cording to the German Renewable Energy Sources
Act (EEG) and the German Renewable Energy Heat
Act (EEWarmeG) was the main objective of the pro-
gramme. Additionally the subsequent measures in
the ‘Cohnsches Viertel district were supposed to

00 0000000000000 00 0000000 0000000000000 0000000 0000

cover already the majority of energy savings for the
whole municipal energy concept.

Activities

Numerous measures were realised during the peri-
od of regeneration, concerning the energy supply as
well as the upgrading of technical and thermal insu-
lation .

Outer walls were partially insulated (4 cm) combined
with other thermal loss preventing measures such as
insulation of the top floor ceiling (10 cm) and the in-
sulation of the cellar ceiling (5 cm). Moreover new
windows were installed completing the first part of
the concept.

Second step was the adjustment of the technical in-
frastructure with the new heat energy demands. Heat
pumps and control engineering/cybernetics were in-
stalled or respectively replaced and solar thermal fa-
cilities were installed on the rooftops of 5 buildings
resulting in a decrease of the heat demand of 10% an-
nually.

Furthermore the building stock was equipped with
smart meters in order to align the consumption to
the actual specific heat demand.

During the next step of the concept implementation,
the public utilities company ‘Stadtwerke Hennings-
dorf’ (SWH) was integrated into the project. The dis-
trict ‘Cohnsches Viertel’ was connected with district

eroy Effic el nd Integrated

MBE Energy
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heating. A block thermal power station with 3 mod-
ules was established, a biomass thermal power sta-
tion was built and a biogas block thermal power sta-
tion guarantees the increased use of RES for energy
supply.

The SWH public utility company invested around
63.45 m € since 1992 for these measures.

Results

As an example for the whole city concept, the imple-
mentation in ‘Cohnsches Viertel’ reached the objec-
tives of the above-mentioned policies while the grad-
ual implementation process and the cooperation
between the public utility company and the housing
cooperative have to be considered as a transferable
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success. Notably the buildings under historic protec-
tion profited from the refurbishment measures, espe-
cially since insulation measures are difficult to imple-
ment on historical facades.

All in all, the special heating warmth requirements
were reduced by 20% to 129 kWh/m?a just as final en-
ergy consumption lowered by 22 % to a total amount
of ca. 3,870 MWh/a. CO, emission savings amount to
40,000 t/year, which is highly influenced by the enor-
mous share of regenerative energy for district heat-
ing, which is 57 %.

Sources
Potsdam Chamber of Commerce and Industry, Sum-
mary Henningsdorf 2011
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3.10
Project: Biogas for Potsdam

® Supply @ Refurbishment

| Location:
-

| Period of construction:
Settlement character:
Project status:
Implemented by:

C THS T,
Image 28: Typical historical building stock in Pots-
dam city area © Wikimedia Commons

General information

In the last few decades, European cities have expe-
rienced a wave of refurbishment and modernisation
of their historical housing stock. However, numerous
buildings still do not meet the legal requirements in
terms of sustainable energy supply. Some organisa-
tions in Potsdam have carried out specific analyses to
help address this problem, taking into consideration
the alternative of biogas/ biomethane cogeneration
for residential buildings.

Initial Energy Performance

Similar to the situation in Germany as a whole, Pots-
dam has a large amount of refurbished building stock
with a standard energy supply of centralised power
generation in combination with decentralised heat
conversion. A public utility company provides elec-
tricity, natural gas and district heat from the commu-
nal grid. Despite this, a group of buildings were iden-
tified as being inadequately supplied with district
heat, especially inner city listed buildings.

Aim of the Project

Tackling these shortcomings using energy efficiency
and biogas or biomethane based cogeneration is a
very interesting option for the housing stock in Pots-
dam. Biogas may be used directly, whereas biometh-
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® User level

® Network @ Integrated concept

Potsdam

Predominantly 1900 -1930
Residential, Public buildings
Completed in 2010

ProPotsdam, KIS und EWP in coopera-
tion with IHK Potsdam

Urb.Energy

ane (equivalent to natural gas) is fed into the natural
gas grid after complex treatment and concentration.
Biogas requires complete piping systems to be in-
stalled for every CHP unit, making it most suitable in
rural areas without a gas grid. Biomethane however
can be supplied via the natural gas grid, making this
the easier option in urban areas.

As part of the project, analyses were carried out to re-
veal the cost benefits to Potsdam over a period of 20
years.

Activities

A list of buildings was compiled for systematic anal-
ysis. This list included residential buildings, schools
and sport halls where direct access was assured. For
five properties containing seven showcase build-
ings, that were selected as being representative, an
in-depth on-site inspection was carried out. This pro-
duced a complete set of information for each of the
buildings containing energy data, heating system
data, a site plan, photos, etc.

An appropriate cogeneration design layout was de-
veloped for each of the showcase buildings. Based on
the specific design, the total investment was calculat-
ed followed by an economic efficiency calculation for
each of the buildings. Layout and cost calculations of
the seven buildings served as a basis to up-scale the
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results to the selection of buildings in the area of in-
vestigation.

Two different implementation strategies were ana-
lysed. As well as the strategy “Complete Cogenera-
tion, a second strategy called “Economic Cogen-
eration” was calculated estimating their respective
necessary biogas demand, total investment and CO,
reduction.

Results

The results presented reflect the different levels of
evaluation. The showcase results refer to on-site in-
spections, property-specific design and cost account-
ing, each complemented with a specific economic ef-
ficiency calculation.

Itis crucial to point out that the calculations are only
estimates and can be affected by various factors such
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as future price developments and the legal situation.
In addition, public buildings (e.g. schools) require de-
tailed on-site inspections, therefore, apart from the
school that was analysed as part of the project, no
further estimations were made.

Finally the evaluation brings to light that biogas-
based cogeneration offers long-term cost advantag-
es in comparison to conventional residential energy
supply as well for micro-CHP facilities. Under the de-
fined conditions, economic the integration of CHP
can save around 9% in costs.

Sources
Dipl.Ing. C. Luckhaus: Executive Summary - Biogas for
Potsdam, 2010.
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3.11

Project: New tool to analyse the energy potential of prefabricated buildings -

retrospective case study Berlin

® Supply @ Refurbishment ® User level

Location:

Period of construction:
Settlement character:

Project status:
Implemented by:

Image 29: Buildings in Lichtenberg before refur-
bishment © Archive BA Lichtenberg, Urban plan-
ning department

General information

Kaskelkiez:

The Kaskelkiez in Berlin, officially known as “Victori-
astadt”, is a residential area in the area of Rummels-
burg in the district of Lichtenberg. The area is char-
acterised by buildings constructed before 1920. The
whole area was almost completely regenerated after
1990 and renovated in keeping with building protec-
tion status. The residential area has around 3,500 in-
habitants and has an area of around 187,450 m2 Most
of the buildings were constructed in the period from
1875 -1920. Up to 1991/1992 the area still was domi-
nated by war related damage (12% poor /desolate,
59% moderate damage, 29 % normally usable).
Frankfurter Allee Siid:

Frankfurter Allee Siid is also a residential area in the
Berlin district of Lichtenberg. The area has around
10,000 inhabitants, the majority of which live in
buildings on a residential estate constructed in the
1970s. The total residential area amounts to 418,500
m’. Most are prefabricated buildings from between
1970 and 1985.
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Programme:

® Network @ Integrated concept

Berlin

1875-1920, 1970s

Residential, Commercial,

public buildings

Completed

Archive BA Lichtenberg, Urban plan-
ning department (Case Study)

Initial Energy Performance

Kaskelkiez:

The buildings in Kaskelkiez were partially in a poor
structural condition, as well as having a poor energy
performance.

The heat supply was primarily decentralised (76%
stove heating, 14 % gas individual room heaters, 2%
gas-storey heating, 8% central heating (coal)). No
data is available regarding the supply of hot water,
but according to estimations hot water was supplied
through 45% coal stoves, 30% electrical storage
heaters and 25 % gas instantaneous water heaters.
The energy network of Kaskelkiez, which was in a
good condition, was completely developed with nat-
ural gas. It was upgraded to the greatest possible ex-
tent in the 1980’s and steel piping was laid. There was
no district heating supply, although lines were pre-
sent.

The specific heating energy demand amounted to
203 kWh/m? a. The specific final energy demand
amounted to 383 kWh/ m?a (final energy demand
319 kWh/m? a). This resulted in CO, emissions of
108 kg m?a.

Energy ffic a nd Integrated

Energy
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Frankfurter Allee Siid:

The facades were in need of renovation due to con-
crete damage and heating and central hot drinking
water preparation was inefficient. Heating and hot
drinking water was supplied by the centralised dis-
trict heating network via mainly single-pipe heating
systems. The district heating network was completely
developed. There was a supply of natural gas but it
was only partially used for heating.

The heating energy demand amounted to 131 kWh/
mZ2a and the primary energy demand to 125 kWh/m?
a. This resulted in CO, emissions of 53 kg m?a.

Aim of the Project

The aim of this case study was a retrospective view
of the integrated urban development and the pos-
sibilities of energy related modernisation of the past
twenty years in Berlin’s urban quarters Kaskelkiez
and Frankfurter Allee-Sid. In addition, to give an
overview of the measurements and results, the case
study uses a different and more appropriate method
to measure and compare energy consumption data
and CO, emissions 20 years ago and today and which
lead to the figures used below.

New Tool for calculation of energy consumption of buildings

Within the frame of the Berlin Case Study an innovative and transferable CO, emissions calculation tool was
successfully developed. Using this specific method a precise and adequate value calculation of CO, emis-
sions and feasible CO, reductions is available. This information functions as a foundation for the efficientim-
plementation of refurbishment measures, since constructional defects and mistakes in financial calculation
can be avoided thereby reducing potential risks to a minimum. The spatial calculation results from putting
together the built-up floor size and the number of floors using a special conversion factor. Energy param-
eters have to be obtained from official regulations (DIN 4108-6 / DIN 4701-10) and synchronised with actual

consumptions.

Heat energy demand

-Thermal insulation of walls/roof/cellar

-Thermal protection windows
Qy -Ventilation

End energy demand
Ge= QH‘ep

Installation effort parametere,
- Technical systems

- Lacking effectivenessin supply,
conversion, saving

Primary energy factor f,
- Used energy source
-Share of RES

- CHP supply

CO2-emission factor fooz
-Energy carrier
-Renewable resource

- Influenced by CHP

Primary energy demand
Qp = QEn:I ~ fp

Diagram 8: Calculation tool (Source: BBP Bauconsulting mbH)
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CO2 emissions

Qp = QEH:I ‘fcoz
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The following equations result from this calculation method, leading to precise data that can be used to re-
furbish buildings in a cost and energy efficient manner. This was shown by the successful implementation in

Kaskelkiez and Frankfurter Allee Std areas.

 inal energy demand JRell CO2 emission parameter |

Diagram 9: Equations calculation tool (Source: BBP Bauconsulting mbH)

Kaskelkiez:

Decentralised heat generators like stove heating/gas
outer wall heating were replaced by central heating
equipment with modern low-temperature/conden-
sation boilers, almost completely based on natural
gas. Occasionally storey-level gas heating per hous-
ing unit was installed, followed by the installation of
central hot water equipment and the renovation of
leaky roofs, to some extent with insulation of the top
ceilings. The roofs were insulated as well as the base-
ment ceilings. Old windows were replaced or refur-
bished. The facades (stucco facades) were renovated
except in cases of historical monument protection
where only the rear facade surfaces (courtyard or
side wing) were insulated. Renewable energy sourc-
es were installed in particular properties (4 properties
with solar thermal energy, one property with photo-
voltaic technology, one property with a biomass fur-
nace (pellets)). Kaskelkiez has an outstanding ex-
ample of a low-energy building with solar thermal
technology at Kaskelstrasse 49 which was renovated
in 2005/06.

Frankfurter Allee Siid:

The district heating supply was maintained. The feed
points of the district heating stations were mod-
ernised, including the hot water preparation. Ther-
mostatic valves were installed, consumption-based
billing was implemented and, in case of complex
renovation projects, single-pipe heating equipment
was replaced by twin-pipe equipment and the sup-
ply equipment (ventilation, cold/hot water distribu-
tion, electric distribution) was modernised. To reduce
distribution losses circulation lines for hot water were
also modernised. Also in complex renovation pro-
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jects, heat insulation of the facades and of the lowest
resp. top ceilings were carried out including replace-
ments of the windows as well as renovations of the
buildings supply equipment.

Results

Kaskelkiez:

The main part of the buildings were renovated by
2010 (approx. 60 % completely / partially, approx.
15% basic requirements). Due to newly construct-
ed buildings and extensions, the total area has been
increased by approx. 82%. In residential buildings
80% central heating with natural gas were installed
(15% storey-level gas heating, 5% stove heating or
other). 100 % of business buildings have central heat-
ing with natural gas. Up to 85 % of the hot water sup-
ply is supplied by a centralised network using natu-
ral gas, whereas 15% is decentralised (electric). The
heating energy demand was reduced to 152 kWh/m?
a, the primary energy demand to 205 kWh/m?a. This
has led to a reduction of CO, emissions of 32% to ap-
prox. 6.500 t/a.

Frankfurter Allee Siid:

In 2010 nearly all residential buildings were renovat-
ed and the office buildings were partially renovat-
ed. In the public buildings, the renovation of daycare
and high schools are currently being implemented,
whereas there a non-energy-related renovation of
commercial halls.

In the low-energy building of the housing association
Howoge, a decentralised heat and power unit which
delivers 175 MWh heat and 85 MWh power annually
was installed.
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The average emission factor of district heating was energy/medias/veranstaltungen/Berlin2010/
reduced from 300 to149 kg/MWHh. The total reduction Documentation/Conference/BER02ho0_Hand-
of CO, emissions for the whole area amounts to 70 %. out_101018_EN_final.pdf. (12.07.2011)
Urb Energy, BBP Bauconsulting mbH, Center of Com-
Sources petence for Major Housing Estates: Case Study
UrbEnergy: 20 Jahre Integrierte Stadtentwicklung — Berlin, Summary, WP 4 Energy Efficiency and CO,
Fallstudie Berlin, Auszug, WP 3 Urban Develop- Emission Reduction.

ment:  http://www.urbenergy.eu/fileadmin/urb.
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Further good practice examples

3.12

Former cooperation project between the Senate for Urban Development in Berlin
and the Latvian Ministry for Environment and Urban Development

® Supply @ Refurbishment @ User level

Location:

Period of construction:
Settlement character:
Project status:
Implemented by:

Image 30: 9 storey high rise building © IWO e.V.

® Network @ Integrated concept

Riga, Latvia

1990

9 storey high-rise building
Completed

IWO e.V. on behalf of

Senate for Urban Development in
Berlin and the Latvian Ministry for En-
vironment and Urban Development

General information

Ozolciema iela 46/3 Riga Zemgale in Riga is a typical
CEE prefabricated building with 9 storeys construct-
ed in circa 1990 and built from lightweight single lay-
er prefabricated concrete panels.

In 1999 the Senate for Urban Development in Berlin
and the Latvian Ministry for Environment and Urban
Development in Riga agreed to refurbish the building
as an energy efficiency pilot project for prefabricated
buildings in the EEC. The project was inspired by Lat-
via's need to address the deteriorating condition of its
residential prefabricated housing stock, and by Ger-
many wishing to disseminate its experience in over-
coming similar problems in its prefabricated stock in
the new Eastern Lander.

Improvements to the building included insulation to
the facade, roof and basement ceiling. New windows
were added and the heating system was completely
overhauled, including new pipe work and the instal-
lation of regulating and monitoring equipment. Com-
pleted in 2001 and as a result of the improvements,
residents’ heating bills were approximately halved
while comfort improved markedly. Approximately
53% or 50,000 m? of gas per year is being saved.
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Image 31: Leaking windows before refurbishment © IWO e.V.

Initial Energy Performance

The circa 1990s building has 5562m? of floor area
comprising 72 rented flats over 9 storeys and is built
of lightweight single layer prefabricated concrete
panels. Heating 3955m? the community-connected
heating system comprised a single pipe system that
could only be regulated by opening and closing the
building’s (leaky) windows. Before the refurbishment
the building required 155 kWh/m?a heating energy
which equated to 2,442 kg/a CO, emissions.

eroy Effic el nd Integrated

Energy
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Aim of the Project

The pilot project was intended to establish the tech-
nical feasibility of applying the Berlin experience of
energy efficient refurbishment to the Latvian con-
text. Its objectives were to implement an energy ef-
ficient refurbishment project on a standard type of
building in Latvia to address construction problems
with the facade. Another aim was to demonstrate
that an energy efficiency refurbishment project intro-
ducing complex measures could be achieved without
rehousing the residents, as well as to achieve a 50%
reduction in heating costs whilst increasing resident
comfort levels.

Activities

The building facade received the most visible heat
saving changes. Firstly, the building’s outer walls
were covered with 80 mm slabs of thermal insula-
tion. This was fixed using the latest supporting screen
technology and then covered with decorative plaster.
This yielded a weatherproof heat shield (quaranteed
for 25 years) and significantly reduced the possibility
of repair work. 100 mm of thermal insulation was also
applied to the roof. The ceiling of the basement was
thermally insulated with 60 mm of sprayed foam. The
new insulation reduced heat loss through walls, the
roof and basement by 65 %.

New double glazed, plastic framed windows were fit-
ted, complete with ventilation channels. These, com-
bined with the new mechanical exhaust ventilation
shafts connecting to bathrooms and kitchens, re-
duced ventilation loss by up to 50 %.

Renovated multi-family buildings in Berlin have
shown that if stairwells are also renovated, residents
feel especially proud of their building. For this reason,
the stairwell of the building on Ozolciema iela was re-
paired and renovated.

In terms of the heating system, both the space heat-
ing and domestic hot water remain connected to a
gas-fired thermal district heating station. The heat-
ing system in the basement was upgraded with mod-
ern heating controls and flow regulation technology
to maximise the energy saving potential. In addition,
existing pipes in the basement were insulated to min-
imise heat loss. Radiators in the flats were replaced,
incorporating a two pipe system complete with ther-
mostatic radiator valves and heat meters, allowing
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residents to regulate and monitor heat consumption.
This has allowed heating costs to be calculated ac-
cording to each apartment’s heat consumption.
Resident consultation was considered a key element
of the project, as it was important to demonstrate
that energy efficient high-rise refurbishment could
be successfully achieved with minimum disruption
to residents — and this would not have been possi-
ble without consulting them. Consequently written
material was distributed and a series of meetings and
consultations took place, organised by the project
manager and the German supervisor.

Image 32: Repaired and renovated stairwell © IWO e.V.

Results

A healthier and more comfortable living environ-
ment was created with reduced mould due to higher
interior surface temperatures and thanks to the new
building facade the building was far more attractive
on the outside as well. The life of the building was
prolonged, as a drier building means less corrosion
and decay in the long term.

As a result of the project, around 53% or 50,000 m3
of gas is now saved every year. This corresponds to
CO, emissions reductions of about 1.4 t per apart-
ment per year. The tenants’ heating costs have been
reduced from € 240 per year to € 120 per flat per year.
Ten new jobs were created due to investment in the
project. Public awareness on energy efficiency was
raised by a dedicated promotional campaign.
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This building was successfully refurbished as one of
the first pilot projects to be a replicable example of an
energy efficient high-rise refurbishment in Latvia.The
success of this pilot project led to a wider programme
of energy efficient refurbishment for housing stock
across Latvia, as well as the initiation of the Baltic En-
ergy Efficiency Network for the Building Stock Project
(BEEN Project) and the Urb.Energy project.

Sources
International Energy Agency & EuroACE (2005): En-
Image 33: Ozolciema iela 46/3 Riga Zemgale after refurbishment ergy Efficiency in High-Rise Refurbishment, Case

©IWOeV. Study Series, Riga, Latvia
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3.13

Project: Wohnungsbaugenossenschaft “Bremer Hohe”

® Supply @ Refurbishment ® User level

"'\ w ~ Location:

Period of construction:
Settlement character:

Project status:
Implemented by:

Image 34: Solar panels saving 29 tonnes of CO,
annually © Gustedt/Berliner Energieagentur

Programme:

® Network @ Integrated concept

Berlin

1870s and 1910s

Residential, listed buildings in the
style of the 1900s

Completed 2003
Wohnungsbaugenossenschaft
»~Bremer Hohe” eG / Berliner
Energieagentur

General information

The “Bremer Hohe" is situated in Berlin, in the district
of Prenzlauer Berg, Pankow. The buildings were con-
structed between 1870 and 1913 and rank among
the most historically valuable buildings of the district.
Management of the “Bremer H6he” was taken over
by tenants who organized themselves into a housing
cooperative and renovated the building complex on
their own initiative. A special challenge was the strict
conservation requirements. The Berliner Energiea-
gentur carried out measures in 455 residential and 12
business units, covering a total of 32.400 m*.

Aim of the Project

The aim of the project was to renovate the buildings
in the area and to provide them with a modern eco-
logical energy supply.

Activities /Results

The apartments are supplied with heat and electric-
ity by three modern roof heating units; a gas heated
boiler plant and combined heat and power modules.
For this purpose high requirements of sound insula-
tion are complied with. The performance of the three
combined heat and power modules amount to 1 x
34 kW and 2 x 18 kW of electricity as well as 1 x 80 kW
and 2 x 40 kW of heat. The boiler plant produces 1 x
531 kW und 2 x 950 kW of heat. The plants can be su-
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pervised remotely with automatic failure signal, op-
eration monitoring and smart metering. These meas-
ures will save about 450 tonnes of CO, annually.
Additionally the Berliner Energieagentur has installed
a photovoltaic plant (47 kW) on the roofs of the resi-
dential complex. Once more the strict conservation
requirements posed a special challenge.

On an area of 341 m?, 45 mW electricity are produced
annually by 232 modules which feed into the local
net and receive the required compensation amount.
An additional 29 tonnes of CO, are thus saved annu-

ally.

Sources

Berliner Energieagentur: http://www.berliner-e-agen
tur.de/anlagen/wohnungsbaugenossenschaft-
bremer-hoehe (06.07.11)

Wohnungsbaugenossenschaft Bremer Hohe: http://
www.bremer-hoehe.de (06.07.11)

Wohnungsbaugenossenschaft Bremer Hoéhe: Sani-
erung und energetische Optimierung der,Bremer
Hohe” 2001-2003: http://www.energetische-san-
ierung-berlin.de/pdf_files/Vortrag_Heitmann.pdf
(06.07.11)

Energieberatung Prenzlauer Berg e.V.. Energie-
konzept “Bremer Hohe": http://mieterfreundlich-
es-energiecontracting.de/projektbremerhoehe.
html (06.07.11)
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3.14
Project: Concerto-Projekt Hannover

® Supply @ Refurbishment @ User level

Location:

Image 35: Modernised residential buildings dis-
tributed with geothermal heat © Gundlach GmbH
& Co. KG Wohnungsunternehmen

General information

Within the framework of the EU programme Concer-
to, larger integrated concepts in preferably coherent
settlement areas are planned. The focus is on the in-
terplay of innovative concepts concerning energy
saving and concepts of energy efficiency, like for ex-
ample cogeneration of heat and electricity or the im-
plementation of renewable energy.

Seven districts in Hannover (Ahlem, Hainholz, Her-
renhausen, Limmer, Nordstadt, Vahrenwald und
Vinnhorst) with a total area of 2,160 ha and 70,000
citizens are participating in the project and imple-
menting the corresponding measures.

Initial Energy Performance

The housing stock of the Concerto districts in Hanno-
ver consists to a large part of older, poorly insulated
one or two family houses with very badly insulated
and antiquated heating systems. Due to this there is
an enormous saving potential through the renova-
tion and renewal of the technical system of the build-
ings, which will be supplemented by the change from
fossil fuels to renewable energies.

Aim of the Project
The aim of Hannover in the context of the Concerto
project is the energy efficient renovation of the build-

Period of construction:
Settlement character:

| Project status:
Implemented by:

Programme:

® Network @ Integrated concept

Hannover

Predominantly 1950s-70s
Residential, business, public buildings
Finished by end of 2011

Regional capital of Hannover,
Gundlach GmbH & Co. KG Wohnung-

sunternehmen, Wohnungsgenossen-
schaft Herrenhausen, Spar- und Bau-
verein Hannover

Concerto/act2

ing shells of 300-400 apartments. At least the level
for new builds in accordance with the German Ener-
gy Savings Regulation (Energie-Einspar-Verordnung,
EnEV) 2007 should be achieved as well as a maximum
requirement of energy about 55 kWh/m?a for anoth-
er 35 apartments. The aim for public buildings is to
halve the energy requirement of heat.

All in all Hannover aims annual energy savings of
about 60,000 MWh. Additionally 4,500 MWh of heat
and 100 MWh of electricity from renewable sources
should be generated each year.

Activities

According to the initial situation, an individually-
adapted optimised energy supply for the respective
buildings was or is being carried out. Possible meas-
ures that are used include: combined heat and pow-
er plants, connection to district heating, biomass and
solar thermal energy, fuel cell technology and photo-
voltaic plants on the roofs.

In detail, the most important measures in the
Concerto project consist of the thermal improvement
of the exterior walls, the roofs or the highest floor
ceilings, the thermal improvement of the cellar
and the change of the windows. Furthermore the
treatment of thermal bridges, an increase of the
density of the air and the installation of aerial systems
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with heat recovery, the optimizing of the heating
systems (change of boilers, solar thermal energy,
district heating) and the use of photovoltaic plants
are part of the project.

These activities are accompanied by measures to
raise the awareness of users and to increase their
acceptance. Financial efforts were borne by the
CONCERTO programme, as well as by KfW loans.
Additionally the KfW provided a low interest rate
within the frame of a model project called “NEH im
Bestand”, whilein the sameinstantadditional financial
support was granted by the proKlima programme.

Results

In 2010 diverse projects were completed in Hanno-
ver:

The heating systems of the residential buildings were
centralised.

In Ahlem the heating system was changed to a wood
pellet plant and in Vahrenwald a district heating sys-
tem with cogeneration was installed. For this a cor-
responding part of heat generated from biomass is
provided by a power plant of the public utilities. The
waste heat of this power plant is used for the drying
of wood, which is treated in a biomass distribution
place, located within the project.

On the roof of a warehouse, a new photovoltaic plant
was put into operation; two others will follow on the
roofs of renovated school buildings. Five wood pellet
or wood chip boilers are deployed for public build-
ings and a solar absorbing plant for a swimming pool.
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In addition to the completion of further energy ef-
ficient renovations of apartment houses, the reno-
vation works of two schools were finished. Another
housing cooperative made an application for fund-
ing from Concerto and renovated some apartments
to improve their energy performance and changed
the heat supply to biomass district heating.

In the course of 2011, the last two projects will be
completed within the project as well as the renova-
tion of another school with a photovoltaic plant and
the integration of a wood pellet plant in a market gar-
den for wintering in Herrenhausen.

Until now savings of 58% - 69% of the heating ener-
gy could be achieved, depending on the standard the
projects are based on. This is similar to the results of
the evaluation of the consumption data of the dem-
onstration projects completed in 2006.

Sources

Erhorn-Kluttig, Jank u.a.: Energetische Quartierspla-
nung, Frauenhofer IRB Verlag, Stuttgart 2011.

Gorg, Manfred: Energetische Modernisierung des Ge-
baudebestandes, 2004: www.delta-g.de/export/
sites/default/de/downloads/vortrag_goerg.pdf
(01.07.2011)

act2 energy efficient cities: http://www.concerto-
act2.eu/en/hanover_project/demonstration_pro-
jetcs (01.07.2011)

dyn2.hannover.de/data/download/lhh/umw_bau/
concerto/concerto_de.pdf (01.07.2011)
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3.15
Project: Refurbishment of Europe’s largest low-energy building in Berlin, Germany

® Supply @ Refurbishment @ Userlevel @ Network @ Integrated concept

Location: Berlin, Germany
Period of construction: 1974

Settlement character: Twin high-rise building with 296 flats

SERN
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and 18,000 m? living space
Project status: Completed
Implemented by: HOWOGE
Programme: Niedrigenergiehaus im Bestand

=\ :
SRR

Image 36: High rise building with 296 flats
© HOWOGE

General information slabs due to lacking insulation. Tests were carried out
The housing association HOWOGE refurbished the  using infrared thermography and blower door tests,
twin high-rise building at Schulze-Boysen-Strasse  where it was discovered that the closed loggia doors
35/37 in Lichtenberg, Berlin and at the same time  were not airtight (shown via an anemometer and ap-
converted it into Europe’s largest low-energy build-  plication of mist).

ing. The project took place from March 2006 to Jan- .
uary 2007 and was part of a national programme
called “Niedrigenergiehaus im Bestand” (Low-energy
housing in existing stock) from the German Energy
Agency (dena), in cooperation with the Federal Ger-
man Ministry for Transport, Construction and Urban
Development. The aim of the project was to test and
apply innovative technical methods to save energy.

Initial Energy Performance

An analysis of the building was carried out before the
refurbishment to establish the technical faults of the
building and to ascertain its primary energy require-
ment (90.6 kWh/m? a) and its CO, emission per kWh ]
(0,162 kg/kWh). It was found that there were thermal  Image 37: Stairwell before renovation © HOWOGE
bridges in the area of window parapet due to non-

insulated window sills and in the area of composite
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Aim of the Project

The aim of the project was to increase the attractive-
ness and level of comfort in the apartments. Through
increasing the satisfaction of the residents, such as
through cutting down on utilities bills and the need
for maintenance, this would help to ensure a high oc-
cupancy rate and a steady income of letting fees. As
a result the area as a whole would become more so-
cially stable and a better place to live in.

The renovation conducted by HOWOGE should pro-
vide a best practice example for the energy-efficient
renovation of buildings of this type. It is an example
(prototype) of a cost-and energy-efficient renova-
tion, while at the same time, creating a modern living
standard for the residents.

Image 38: Insulation slabs of mineral fibre 12 cm WLG 035, pursu-
ant to DIN EN 18162 © HOWOGE

Activities

The residential building with 296 apartments and
over 18,000 square meters living space was com-
pletely renovated and modernised from the roof to
the ground floor: the pipe work was renovated, kitch-
en and bathroom tiles restored, apartments’ front
doors replaced. Unoccupied apartments were com-
pletely refurbished; the stairwells and hallways were
repaired; the lifts were renovated, as were the com-
mercial units on the ground floor. A shared entrance
was constructed for both buildings and a concierge
was employed.

The extensive energy saving measures included the
installation of water-saving taps and 4.5 litre WC fa-
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cilities, modern facade insulation, the installation of
new heating surfaces and thermostatic valves, the
installation of new vinyl windows with three-pane
glazing and the installation of a new district heating
connection station with a CHP (Combined Heat and
Power) module and a controlled ventilation system
with heat recovery.

Through the use of a remote controlled district heat-
ing connection station using the “HAST-AKKU” system
to ensure a steady load on the system, the optimal
power input is achieved. In addition, the domes-
tic hot water is heated via a CHP plant and passed
through an anti-legionella system (Legioex). The elec-
tricity produced by the CHP plant is used to power
equipment inside the buildings.

Results

After the refurbishment was carried out, the primary
energy requirement of the buildings was 44.9 kWh/
m? a. This corresponds with a CO, saving of 20 kg/ m?
a equal to 1,216 tonnes per apartment per annum.

Image 39: CHP connection station © HOWOGE

An insulation concept was developed for the two
buildings to eliminate the thermal bridging found
in the initial building analysis. The concept included
the insulation of the ceiling above the ground floor
underneath with 8 cm (inside area) / 10 cm (outside
area) mineral wool WLG 035 and a composite heat
insulation system on the outside longitudinal and
transverse walls on the ground floor with 10 cm in-
sulation WLG 035 lateral / 4 cm insulation WLG 035
front end.
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To improve the energy performance of the facade,
the outside walls of the entire building were fitted
with a composite heat system (12 cm insulation). The
new plastic windows have a very low heat transition
coefficient Uw of 1.1 W/(m?K), which is achieved with
a triple insulation glazing, also with special proper-
ties. The facade elements in the loggia area are also of
a high quality with a heat transition coefficient Uw of
1.3 W/(m?K). All windows are mounted to be airtight
according to the latest regulations.

Image 40: lllustration of insulation concept © HOWOGE

Due to the fact that the low-energy standard of a
building requires that the envelope of the building
is airtight, a controlled ventilation system was in-
stalled. Large amounts of energy are lost through the
loss of heated air when airing. In order to prevent this
from happening, a highly efficient rotational heat ex-
changer is fitted into the new central air feed and ex-
haust system for heat recovery. The used air is sucked
out of the bathroom and kitchen areas. The majority
of the heat energy in the air is recovered in the high-
ly efficient, central heat recovery plant and is used to
heat up the fresh air. This pre-heated fresh air is then
introduced into all living quarters and is thus made
available to the building once more. This also guaran-
tees that the air exchange rate of 1.5 h-1 is observed,
which is necessary for reasons of public health. It is
still possible for the tenants to air their apartments
manually, although it may not be necessary.
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The district heating connection station was replaced
using state-of-the-art control and management tech-
nology for the efficient provision of heating energy
and hot drinking water, free of legionella. The system
temperatures are reduced to approx. 70/55°C (before
renovation it was around 110°C although it varied).
New, modern heating surfaces were installed, better
equipped for the lower system temperatures, with
thermostatic controls and a short circuit system. The
new CHP plant was integrated into the heat genera-
tion plant. The electricity produced by the CHP plant
is supplied to the building, and is used to light all of
the communal areas and to power the ventilation
plant. The waste heat from the CHP plant is also used
for the production of hot drinking water.
Economically viable solutions were sought to reduce
the operating costs of the building, for example toi-
let cisterns were installed that only require 4.5 | wa-
ter per flush. This is a saving of 1.5 | and is possible
through the use of special water regulation technol-
ogy. Water-saving taps were installed throughout the
building. Special aerators (air-water mixer at the end
of the taps) were installed to insert a high amount of
air bubbles into the water flowing from the taps. This
measure achieves a considerable reduction in wa-
ter consumption with the same or an even improved
cleaning performance (for instance, when washing
hands).

The use of electricity has now been reduced to ap-
prox. 1/3 of the consumption of conventional neon
lamps through the installation of low-energy lamps
in all communal areas of the building that are oper-
ated by movement detectors in the corridors,.

A shared entrance for both tower blocks was con-
structed with a generous, glazed lobby and a con-
cierge office. 24h CCT monitoring was installed in the
public spaces.

Sources
HOWOGE Presseinfo, elaborated by Angela Reute,
03.07.2007.
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Project: Energy efficient urban development -
Chances for the building stock due to energy innovations in development areas

® Supply @ Refurbishment

Location:

Period of construction:
Settlement character:
Project status:
Implemented by:

Image 41: Aerial view of Miinchen-Freiham
© Landeshauptstadt Miinchen

General information

The city of Munich is planning an energy efficient
development of the new construction area Freiham
Nord (190 ha), designed for 20,000 inhabitants. To re-
alize this aim of an energy efficient development this
should be combined with the renovation of the stock
of the adjoining1960s residential quarter Neuaubing
with 10,000 inhabitants. This takes into account that,
according to the regional capital Munich, the annu-
al rates of new construction amount to only one per-
cent, therefore the real potential lies in the energy ef-
ficient renovation.

Aubing includes the development areas of the 1960s.
It is situated at the westerly border of Munich. In the
old center it has a rural and in the large residential ar-
eas it has an urban character.

The project is carried out in cooperation with the
engineering academy of Stuttgart (Hochschule fiir
Technik Stuttgart), the regional capital Munich and
the municipal utility company (Stadtwerke Miinchen
GmbH) of Munich. Moreover the project is a pilot pro-
ject of the national urban development policy of the
Federal Ministry of Transport, Building and Urban De-
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@ User level

Programme:

® Network @ Integrated concept

Munich

1960s

Residential

Conception

Regional capital Miinchen, Referat
fur Stadtplanung und Bauordnung,
Hochschule fiir Technik Stuttgart,
Stadtwerke Miinchen GmbH
National urban

development

politics E

velopment. The planned start of construction of the
development area is in 2014.

Aim of the Project

The aim of the Project is the energy efficient design
of the development area of Munich-Freiham and the
transfer of impulses of this project to the adjoining
settlement area Neuaubing. Especially the concept
of the district heating system based on a geothermal
heat and power station should be combined with the
urban development concepts.

Within the project constructional, urban develop-
ment and social criteria should be considered thus
single-sided energy technical perspectives should be
exceeded.

The aim of the project includes multiple aspects as
there is the reduction of the consumption of energy
and the change to renewable energies. Furthermore
every group of inhabitants should profit from the
high energy standards. By this the social imbalance
between “energy winners” in development areas and
“energy losers” in out-of-date building stock should
be prevented.

MEH Energy
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Activities

Considering the realization of the project, the fields
of activity of an energy efficient urban development
should be identified and then they should be esti-
mated with indicators. Furthermore the CO, saving
potentials in the development area and in the ex-
isting quarter should be estimated, including how
these potentials could be exploited. Additionally
there should be considered how energy high stand-
ards can be realized in economic and social compli-
ance.

Another challenge is the synchronization of the ur-
ban development actions, the district heating supply
und the energy standards of the existing and the new
construction quarters.

To answer these questions a strategic plan should be
developed that includes both quarters.

A new geothermal heat and power station situated in
Freiham should first supply the existing quarter with
renewable energy and in a second step it should sup-
ply the new construction area with the residual heat
by a low-temperature network.

Sources

Bundesministerium fur Verkehr, Bau und Stadtent-
wicklung: stadt:pilot 04, Das Magazin zu den Pi-
lotprojekten der Nationalen Stadtentwicklungs-
politik, Ausgabe 4, September 2010.

Energiegerechte Stadtentwicklung - Chancen fiir den
Bestand durch energetisch innovative Neubauge-
biete: http://www.nationale-stadtentwicklungs
politik.de/cln_032/nn_457408/Content/Projekte/
energiegerechte__stadtentwicklung__muen
chen.html#doc793772bodyText1 (06.07.2011)

Hochschule fir Technik Stuttgart: http://www.hft-
stuttgart.de/Forschung/Projekte/Projekt38.html/
de/view (06.07.2011)

Landeshauptstadt Miinchen, Referat fiir Stadtpla-
nung und Bauordnung: Energiegerechte Stad-
tentwicklung Miinchen Freiham/Neuaubing.
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Project: Renovation and CO, neutral heat supply in the urban district Haidhausen/Au

8 Location:

Period of construction:
Settlement character:
Project status:
Implemented by:

Image 42: Refurbished buildings “Lilienstral3e
Nord“© Fraunhofer IBP

General information

The project, LilienstraBe Nord” wants to make the en-
ergy supply for four building complexes CO, neutral
through a combination of renewable energy and a
high-performing insulation of the facades. The resi-
dential complex in the Munich district Haidhausen/
Au which is meanwhile in need of renovation consists
of 3-5-storey buildings with a basement and an unde-
veloped top floor. The 149 apartments measure 40-
65m’ (2, 3 or 4 rooms) and they have a total residen-
tial area of about 6.513m>

Initial Energy Performance

The residential complex is graded as,in need of reno-
vation”.

Currently the apartments are heated with single
stoves (coal or natural gas), some with electricity and
some with gas floor heating. Warm water is heated lo-
cally by gas-fired flow heaters.

Aim of the Project

According to EnEff:Stadt (German program of ener-
gy efficiency) the aim of the project is the moderni-
zation and energy efficient renovation of the build-
ings to a certain state by which the need of primary
energy falls at least below 50% of the requirement
of a new construction. The heat which is additionally
needed should be generated from renewable energy
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I Programme:

® Network @ Integrated concept

Munich

1949-1957

Residential

In planning

GWG Gemeinniitzige Wohnstatten-
und Siedlungsgesellschaft mbH
EnEff:Stadt

or compensated so that finally a CO, neutral energy
supply can be possible. The structures of the build-
ings should be conserved and solutions of modern
floor plans should be achieved.

In cooperation with the Fraunhofer Institut fir Bau-
physik (Fraunhofer Institut of Construction Physics)
and the Competence Center fur Nachhaltiges Bau-
en (Competence Center of Sustainable Construction)
the necessary investments and the expected long-
term consequences of such a complex modernization
should be analyzed.

Activities

The floor plans of the apartments will be reorganised,
smaller apartments will be joined to larger ones and
balconies, a top floor and an underground parking
will be added. By these measures the total residential
area will be increased.

The outer walls of the buildings will be enhanced by
an insulation system of Resol rigid foam. The outside
facade facing the street will be insulated by a modern
heat insulation-compound system with vacuum pan-
els, which has never been carried out to this scale be-
fore. The triple heat insulation glass windows will be
installed in highly efficient frames.

Due to the low height of the basement rooms, the
ceilings could be insulated only with more sacrifice of
height. Therefore will be implemented a 2 cm vacuum

eroy Effic a nd Integrated
n Deve

Energy
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insulation in the floor reconstruction above the base-
ment ceilings. This will insulate the heated rooms of
the building of the unheated rooms in the basement.
The addition of another storey in wood construction
upon all of the buildings takes on the job of the top
building closure.

The future heat supply of four renovated buildings
and of the new buildings will take place by a heat-
ing central. The apartments will be supplied by near-
surface geothermic with a gas-powered compression
heat pump.

To guarantee higher inlet temperatures and to meet
the peak demand will be implemented another gas
condensing boiler. This combination allows an opti-
mized operation of the gas-powered heat pump. To
achieve the aim of a CO, neutral residential complex
a part of the heat will be generated by a field of solar
thermal tube collectors.

To realize a low-exergetic approach there will be in-
stalled an anoding oxidation plant to prevent a le-
gionella contamination of the drinking water. A
ventilation of the apartments was consciously not
implemented, the aeration should only take place by
the windows. As support of the energy efficient user
behaviour (avoidance of long-term aeration) will be
implemented window contacts, which stop the heat-
ing when the windows are open.

The multiple interactions of the single components in
an energy-optimized total system impose very high
requirements concerning the control system and hy-
draulic aspects, especially because of the fact that the
energy efficiency relates less on the design condition
than on the partial load conditions.

That is why the application of newly developed de-
centralized heat pumps is favored in this project.

These are extremely small pumps, which are fixed
directly at the radiator, so that every radiator in the
house can be supplied individually with heat. This
makes dispensable thermostat valves, throttling
valves and the implementation of central heating cir-
cuit pumps. There takes place a change from “supply
heating” with a central heat pump to a“demand heat-
ing”. So are warranted a heat supply according to the
needs, an improvement of the quality of control and
a reduction of the tube net resistances. Results are
large savings potentials of electricity and heat. Addi-
tionally the heating system is automatically hydrau-
lically balanced. As a consequence the implementa-
tion of decentralized heat pumps complements very
well the innovative renovation concept of the resi-
dential complex.

Sources

Erhorn-Kluttig, Jank u.a.: Energetische Quartierspla-
nung, Frauenhofer IRB Verlag, Stuttgart 2011.

EnEff:Stadt: http://www.eneff-stadt.info/de/pilot-
projekte/projekt/details/sanierunung-und-co2-
neutrale-waermeversorgung-einer-50er-jahre-
wohnanlage/ (06.07.2011)

EnEff:Stadt:  http://www.eneff-stadt.info/fileadmin/
media/Publikationen/Dokumente/GWG-_Projekt-
steckbrief_Lilienstrasse_Nord.pdf (06.07.2011)

GWG Stadtische Wohnungsgesellschaft Miinchen
mbH: Sanierungsprojekte der GWG in Miinchen,
Minchen, November 2010 http://www.gwg-
muenchen.de/wp-content/uploads/2010/11/
GWG_Sanierung_Au_022011.pdf (06.07.2011)
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Project: Innovation City Bottrop

® Supply @ Refurbishment ® User level

Location:

Period of construction:
Settlement character:

Project status:
Implemented by:

Programme:

Image 43: Greenery rooftops in Bottrop
© InnovationCity Ruhr

General information

The city of Bottrop submitted a conception within
the framework of Innovation CityRuhr competition
and eventually succeeded in the competitive tender-
ing. During the project parts of the city will be ener-
gy efficiently rebuilt and restructured within next 10
years. The spatial scope of the project encompasses
2500 ha in southern city parts and the centre, com-
prising a total number of inhabitants of 67.000.
Preferably the entirety of the building stock should
be refurbished during project implementation, ex-
changing unmodern boilers and replacing them with
heat pumps and solarthermal facilities. Further focus-
es will be the enhancement of energy efficiency and
increased regenerative energy supply, sponsored by
Initiativkreis Ruhr, an incorporation of about 60 re-
gional enterprises from the Ruhr region. The project
is supported by the Land Nordrhein-Westfalen, and
additional financial means will be distributed by the
EU.

The Initiativkreis Ruhr expects investments and
grants at billion level for the next 10 years.

Aim of the Project
Demonstrating the capability to halve CO, consump-
tion in existing urban structures until 2020 is one of

® Network @ Integrated concept

Bottrop

Predominantly 1950s
Residential, trade and public
buildings

Planning phase

Stadt Bottrop

Innovation City Ruhr,

Initiativkreis Ruhr

the key policies of the project, improving remark-
ably the living quality of inhabitants in the same in-
stant. The “model city for climate protection” Bottrop
should act out as an international role model, and
should trigger similar processes in the Ruhr region, as
well, with the final target of declaring the whole Ruhr
region as a low energy region.

Activities

Ahead of the final site location model calculations
have been implemented, taking into account avail-
able data stock for the whole Ruhr region and thus
generating target objectives concerning CO, savings
of all in all 50 per cent.

Various action fields will be covered by the model
project: firstly heat and power energy consumption
should decrease via thermal insulation of buildings,
installation of energy-efficient heat systems and fos-
tered use of energy saving electronic facilities.
Moreover the share of RES is said to increase notably,
reducing the use of fossil energy carriers as coal, oil
and gas in the same instant. Generally the project as-
pires highest effectiveness in the field of energy effi-
ciency. Supporting measures to reach that target are
wind energy, heat and power energy generation from
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solar energy, such as biomass, geothermic and pro-
cess heat, and cogeneration of heat and power.
Environmentally-friendly mobility implies huge po-
tentials, due to the project aims. Thus number and
transport ways of persons and assets will be reduced
and traffic should reach highest CO, saving stand-
ards. Therefore important attractions and other high-
ly frequented targets in city areas should be acces-
sible much easier, as well as electric, hydrogen and
hybrid cars share is said to increase. Enhancement of
public traffic and intelligent logistical concepts round
off the project.

In order to lower climate change consequences, such
as intense rain or extreme heat periods, rainwater
pondages will be installed and greenery is set to be
planted on open space areas.

Results

Multiple projects within the project framework are al-
ready in implementation, every housing association
assured support via refurbishment measures. For in-
stance around 2000 flats were refurbished by the Ge-
sellschaft fiir Bauen und Wohnen Bottrop (GBB). This
housing association further installed photovoltaic
panels concerning 8.626 m? rooftop areas on multi-
family residential buildings leading to CO, savings of
approximately 830t annually.

City district heating grid extension measures were
launched in May 2011, comprising additional con-
nection of 80 accommodation units of “THS Wohnen'
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company. Further 825 t CO, will amount the expected
savings from the cogeneration heat and power sup-
ply.

Additionally already four charge stations for electric
cars, fed entirely by wind energy, have been installed
recently.

Supplementary pilot projects concerning smart me-
tering, user behaviour, and scientific accompagnying
were recently initiated and will be transferred into ac-
tion soon. Thus an innovative wind wheel prototype
will enhance the city sphere, as highway noise pro-
tection walls will be covered with solar modules.

Sources

Stadt Bottrop: http://www.bottrop.de/wirtschaft/
Zukunft_Bottrop/innocity/(13.07.2011)

Stadt Bottrop: http://www.bottrop.de/wirtschaft/
Zukunft_Bottrop/innocity/Meldungen/110525_
Fernwaerme_Evonik_THS.php (13.07.2011)

Stadt Bottrop: http://www.bottrop.de/wirtschaft/
Zukunft_Bottrop/innocity/Meldungen/110523_
Neue_Ladesaeulen.php (13.07.2011)

Stadt Bottrop: http://www.bottrop.de/wirtschaft/
Zukunft_Bottrop/innocity/Meldungen/110118_
gbbsolar.php (13.07.11)

Gmbhsanierung.com: http://www.gmbhsanierung.
com/gmbh-sanierung-news/2267-bottrop-woh-
nen-in-der-innovationcity-bottrop-pressemel-
dungen-und-nachrichten-aus-nrw-pressemittei-
lung (113.07.2011)
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Project: Energy efficient refurbishment in,,Markisches Viertel”

® Supply @ Refurbishment @ User level
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General information

The quarter“Markisches Viertel” was erected between
1963 and 1975. Embracing a total area of 3.2 km? ap-
proximately 16,400 accommodation units, 11 school
buildings, several entertainment and cultural ven-

ues, and the city quarter centre “Markisches Zentrum”

were built. Largest housing association is Gesobau,
which owns 15.200 flats and 90 trade units.

An IUDC implying energy efficient refurbishment
shall take place in “Markisches Viertel” making the
neighbourhood act as a role model in that section. For
the first time housing associations, energy suppliers
and the federal state of Berlin fuse their expertise
and financial means by renewing a complete large
residential estate.

The foreseen measures have partly been transferred
into action, whereas the project aspires its final com-
pletion in 2015.

Initial Energy Performance

According to Gesobau there is decisive need for
action in energy efficiency issues, since the building
stock already exists for 40 years.

The majority of facades and roofs is lacking highest
standards and requires thermal insulation measures,
in order to lower final energy demand and vice versa
unnecessary financial utilities. Numerous flat ground
plans fail to satisfy specific demands and renewal of
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® Network @ Integrated concept

technical facilities on building level call for action,
too.

Aim of the Project

Gesobau currently refurbishes around 13.000 accom-
modation units from the 1960s and 1970s, targeting
to establish the biggest German low energy urban
settlement area.

The final benchmark should strive to undercut the
EnEv 2007 energy policy for modern buildings for at
least 30%.

Modernisation measures will entail a reduction of
heat energy demands and henceforth halve CO,
emissions from 40.000 to 17.000 tons annually. The
remaining energy demand prospectively will be gen-
erated by an already designated biomass heat plant,
leading to further effectiveness in terms of ecological
contributions. Until 2015 Gesobau intends to refur-
bish 2000 to 3000 flats annually. Finally the interplay
of enhanced energy supply and refurbishment meas-
ures will shapeshift the initial building stock into the
first German large settlement area with a CO, neutral
energy footprint.

Activities

In order to accomplish the set objectives various
measures, such as exchange of existing windows, in-
sulation of buildings, installation of upgraded heat-

Energy ffic a nd Integrated
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ing equipment or modernization of general building
technique, will be implemented. Furthermore until
winter 2011 the existent gas-fed block heat plant is
planned to be transformed into a biomass CHP-plant,
thus supplying major parts of “Mérkisches Viertel”
with heat. Thermal output decreases from 182 to 119
MW are eventually expected.

For intelligent urge for integrated
holistic concepts, the user level has to be taken
into consideration, as well. That is, in the case of
“Markisches Viertel”, providing advice and guidance
to tenants for the sake of individual energy savings
via on-site communication and installation of smart
metering, thus enabling better and transparent
controlling of private energy consumption habits.

solutions

Results

An already completed pilot project established
successful renovation of 538 flats with a total
dimension of 28.800 m?, supplementing building
envelopes with a polysterol-based thermal insulation
system leading to a final thickness of 120 millimetre
facade and cellar ceiling insulation. Wooden windows
were replaced by synthetic material, the pipe system
was insulated and special two-pane glass insulation
round off the implemented measures.

Primary energy demand amounts to final 49.52 kWh/
m’a (before 171.49 kWh/m?a), signifying energy
savings at the amount of 71% and an undercutting of
the EnEv policy by 39%. Apart from the pilot project
Gesobau AG has to its name successful refurbishment
of more than 5.000 flats until end of 2010, anticipating
the status of “Markisches Viertel” as the biggest low
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energy settlement area in entire Germany foreseen
for the year 2015.

Sources

Energetische Sanierung von GroBwohnsiedlun-
gen auf der Grundlage von Stadtentwicklung-
skonzepten, Bundesministerium fiir Verkehr, Bau
und Stadtentwicklung, Berlin 2009.

Stadtumbau-Berlin: http://www.stadtumbau-
berlin.de/Das-Foerdergebiet-Maerkisches-
Viertel.4221.0.html (25.06.2011)

STERN. GmbH: Stadtumbau West
chen Viertel, Kurzfassung, http://www.stadtum-
bau-berlin.de/fileadmin/images/Dokumen-
tation/Projektdokumentation/Reinickendorf/
FG_Maerkisches_Viertel/PDF/insek_mv_kurzfas-
sung_2009_02_23.pdf (25.06.2011)

Enbausa- Energetisch Bauen und Sanieren: http://
www.enbausa.de/daemmung-fassade/aktuelles/
artikel/maerkisches-viertel-bekommt-ein-bio-
massekraftwerk-512.html (25.06.2011)

Enbausa - Energetisch Bauen und Sanieren: http://
www.enbausa.de/?id=272 (25.06.2011)

GESOBAU AG: http://www.gesobau.de/unterneh-
men/presse/aktuelle-pressemitteilungen/artikel/
gesobau-geht-die-sanierung-des-maerkischen-
viertels-an/?tx_ttnews[pointer]=9 (25.06.2011)

Bundesministerium fiir Verkehr, Bau und Stadtent-
wicklung: http://www.bbsr.bund.de/nn_900918/
StBauF/DE/StadtumbauWest/Praxis/Kommu-
nale__Praxisbeispiele/Massnahmen/Berlin__
MaerkischesViertel/Berlin__MV__inhalt.html
(25.06.2011)

im  Markis-
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Project: Energy efficient refurbishment of the Prae-Bau Siedlung

in Dortmund-Mengede

® Supply @ Refurbishment @ User level

Location:

Period of construction:
Settlement character:
Project status:
Implemented by:

Programme:

Image 45: CHP plant © Energieagentur NRW

General information

The Prae-Bau- Siedlung in Dortmund-Mengede was
constructed in 1961-1964 using prefabricated build-
ing materials. There are 17 four-storey buildings and
one seven-storey building with 350 residential units
and a living area of a total of 25,757 m?.

Initial Energy Performance

According to Dogewo, the annual heating energy de-
mand amounted to a total of 3,042 MWh before the
renovation.

Heat was provided via an outdated heating system
with natural gas-fired boilers and a district heating
network, both of which had inadequate insulation
and leakages. Water was heated in each individu-
al apartment using both electricity and natural gas.
In addition, the building envelope has a lack of heat
insulation, which presented the potential to make
enormous savings.

The kitchens, bathrooms and balconies were also in
need of modernization, which presented addition-
al possibilities for improving energy efficiency. Only
the apartment sizes and floor plans did not need to
be changed, as these still met with modern require-
ments.
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® Network @ Integrated concept

Dortmund

1961-1964

Residential

Completed in 2004

Dogewo - Dortmunder Gemein-

niitzige Wohnungsgesellschaft mbH
KfW- Férderung

Aim of the Project

The aim of the modernisation was to create a concept
that saved energy, was visually appealing and eco-
nomically viable. The tenant turnover should thus be
kept permanently low, the service charges dramati-
cally reduced and pollutant emissions reduced.

Activities

The best solution was to retain the central heating
system. In future the hot water supply can be incor-
porated into the system, so that the use of climate-
friendly combined heat and power (CHP) is possible.
To reduce the total heat requirement of the housing
estate, thermal insulation measures were planned.
To generate power, the old boilers were replaced by
two natural gas-powered cogeneration plants with a
total capacity of 384 kW heat and 248 kW electricity.
These can provide about 65% of the required heat.
During periods of peak loads, there are two natural
gas-fired low-temperature boilers, each with 895 kW
and a storage capacity of 5,000 liters.

Around 3,000 metres of new district heating pipelines
have been laid to supply the buildings with warmth
via 46 connecting stations. The refurbishment of
bathrooms and kitchens allowed the instalment of
new pipes and the hot water supply in the individual

Energy ffic a nd Integrated
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houses were centralised. Water is now heated in the
hot water tank on the ground floors. Comprehensive
insulation was installed in the 17 four-storey build-
ings. The roofs were insulated, the exterior walls were
given a thermal insulation system and new windows
with heat-insulating glass were installed.

Results

The redevelopment of the settlement began in
autumn 2003 and was completed in late 2004.

The annual heating energy demand following the
restoration is only 1,842 MWh.The actions carried out
save around 40% energy and reduce CO, emissions
by 55 kg/m? living space according to the DoGeWo.
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This represents the prevention of more than 1,400
tonnes of CO, per year.

Sources

Energieagentur.NRW: http://www.energieagen-
tur.nrw.de/_infopool/page.asp?InfolD=3226
(25.06.2011)

Energieagentur.NRW: http://www.energieagen-
tur.nrw.de/_infopool/page.asp?InfolD=8717
(25.06.2011)

Dortmunder Gemeinnitzige Wohnungsgesellschaft
mbH: http://www.dogewo21.de/main.aspx/
G/111327/L/1031/R/-1/T/128224/A/1/I1D/288935
(25.06.2011)
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Project: Energy-efficient renovation of the Weegerhof housing estate of the Spar-
und Bauverein Solingen eG - district heating from cogeneration

® Supply @ Refurbishment

Location:

Period of construction:
Settlement character:
Project status:
Implemented by:

Programme:

Image 46: Weegerhof quarter © Spar- und Bau-
verein Solingen

General information

The Weegerhof housing estate of the Spar- und Bau-
verein Solingen eG consists of around 600 residential
units. 450 of these were included in the renovation
concept to improve their energy performance.

The project covers a net living area of around 28,000
mZ. The housing estate is important due to its history
dating back to 1928. Although the buildings are not
protected as listed buildings, the Spar- und Bauverein
Solingen eG have categorised the settlement as be-
ing worthy of listed status.

The energy-efficient renovation is being carried out
in six building phases over a period of 8-10 years.

Initial Energy Performance

Before the renovation work began, the Spar- und
Bauverein Solingen eG acknowledged in an annual
report in 2005, that the estate has a poor condition of
technical infrastructure, such as gas and water pipe-
lines that are in urgent need of renovation and a high
demand for building renovation to improve energy
performance.

The heat supply was inconsistent, which meant that
the apartments still contained everything from coal-
burning stoves to night storage heaters.
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® Network @ Integrated concept

Solingen

1928

Residential

Implementation, almost completed
Spar- und Bauverein Solingen

KfW loan

Aim of the Project

The aim of the project was to comprehensively ren-
ovate the housing estate. The work commenced in
2006. Rather than carrying out construction meas-
ures individually, the project took a more compre-
hensive approach of an energy concept for heating,
hot water and electricity, based on the district heat-
ing network with a cogeneration plant and a high
standard of building insulation. The plan was to com-
pletely renovate the buildings on the estate accord-
ing to new building standards of the German Ener-
gy Savings Regulation (Energie-Einspar-Verordnung)
and to optimise the water supply and wastewater dis-
posal in the individual blocks of houses.

The aim is to completely renovate the housing es-
tate to improve its energy performance by 2012 and
to prevent 1,550 tonnes CO, from being emitted each
year.

Activities

It is planned to completely renovate the buildings
on the Weegerhof estate according to new building
standards and to install insulation according to the
Energy Savings Regulation (Energie-Einspar-Verord-
nung).

In addition, since November 2006 the estate has been
supplied with heat and energy from a highly efficient
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combined heat and power (CHP) cogeneration plant.
The CHP plant is supported by a 460 kilowatt gas-
fired boiler which helps to cover peaks in power de-
mand. From the so-called “old wash house’, the heat
is transported through a 400-metre long district heat-
ing network into the flats.

When a tenant moves in, they are provided with
information on the correct way to heat and ventilate
their apartments.

Results

In early 2010, almost half of the flats (around 220) in
the Weegerhof estate had already been completely
renovated. The flats were connected to the district
heating network in a series of stages. Within the year,
a further 68 residential units were connected to the
network.

Itis planned that the large-scale modernisation of the
traditional estate Weegerhof will be finished by the
end of 2012. In March 2010, it was estimated that en-
ergy savings of 30% had been achieved.
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Sources

Spar- und Bauverein Solingen EG: http://www.
sbv-solingen.de/siedlungsexpose/34.html
(06.07.2011)

Stadt Solingen: http://www2.solingen.de/C12572
F80037DB19/htmI/F8AFF16E9DF32CDBC12577C
F0068B46F?opendocument (06.07.2011)

Stadt Solingen: Aktionsprogramm Nachhaltige Ent-
wicklung Solingen, 2010, http://www2.solingen.
de/c12572f800380be5/files/aktionsprogramm
%202010_ebook.pdf/$file/aktionsprogramm20
2010_ebook.pdf?openelement#page=58
(06.07.2011)

Schader-Stiftung:  http://www.schader-stiftung.de/
docs/g.rohde,bestandsentwicklung.pdf
(06.07.2011)

Spar-und Bauverein Solingen: Geschaftsbericht 2005,
http://www.sbv-solingen.de/images/30/Ge-
schaeftsbericht-2005.pdf (06.07.2011)

RP ONLINE GmbH: http://lokale-wirtschaft.rp-online.
de/nachrichten/detail/-/specific/Rotstift-bremst-
Sanierung-493856728 (06.07.2011)
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Project: Solar Community KoIn-Riehl

® Supply @ Refurbishment ® User level

Location:

Period of construction:
Settlement character:

§ Project status:
Implemented by:
Programme:

Image 47: Residential building of the Solar Com-
munity © Erbbauverein Kéln eG

General information

The housing area is located in the district Riehl in Co-
logne. The area consists of 14 apartment buildings
with a total of 112 residential units that were built in
1926-1928 by the Erbbauverein Kéln eG, which is still
the owner today. In 2001 the Erbbauverein began to
improve the energy performance of the housing area
and to rebuild it as a “Solar Community”. The con-
struction works were completed in 2004.

Initial Energy Performance

Before the work began in 2001, the buildings were in
urgent need of renovation: from leaking roofs to gaps
in the buildings’insulation, from insufficient noise in-
sulation to outdated and inefficient technical equip-
ment. In addition, the flats had outdated floor plans
and furnishings. The heat for around 50 % of the flats
was generated by electrical heaters and by solid fuels.
The final energy demand was around 175 kWh/m?
per year. This is equal to 1,630 MWh or 420 tonnes of
CO, emissions (50 kg/m?a).

Aim of the Project

The project aimed to address these shortcomings.
The buildings’ insulation and sound insulation was
improved and the buildings’energy performance was
brought to a high quality standard such as that for a
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Koln

1926-1928

Residential

Completed in 2004
Erbbauverein Koln eG

50 Solarsiedlungen in NRW

new build. This led to a reduction in operating and
heating costs as well as to a reduction of impact on
the environment. The floor plans of the apartments
were also altered, while not affecting the city’s land-
scape.

Activities

To insulate the facade, a 150 mm thick layer of com-
posite thermal insulation and a colourful top coat
were applied to the external walls, in keeping with
the historic landscape of the city. The roofs and cel-
lar ceilings were also insulated (with 350 and 120 mm
respectively). In addition, well insulated windows and
doors with double glazing were installed. The balco-
nies were replaced by thermally decoupled construc-
tions to reduce thermal bridges.

The technical equipment was optimised through
the installation of gas central heating (condensing
boiler), which also heats water, and through the
installation of cold and hot water metres and heat
metres to allow residents to monitor their energy
consumption. The consumption is monitored via
radio modules, which removes the need to read
the metres individually each year. The electrical
installations were completely replaced and the water
supply and waste water removal pipelines were

B enerey
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replaced taking all possibilities to save water and
energy into consideration.

The provision of hot water uses about 50 % of the 260
m?*large collector area of the solar thermal system
that has been installed on the roofs orientated to the
South-East and South-West.

In addition, the planned changes to the floor plans as
well as improvements to the sound insulation were
carried out. 24 loft apartments were also built. One
storey apartments on the ground floor and duplex
apartments were also created. Each loft apartment
now has a roof terrace.

Results

Since 2005, the energy produced by solar power and
gas consumption have been monitored regularly.
The heat yield of the solar thermal plant was 99 MWh
in 2006, which was significantly more than the ex-
pected amount of 85 MWh. Around 68 % of the hot
water was heated by solar power in 2006, which ex-
ceeded the expected amount of 55 %.

The measured consumption values corresponded to
calculations. The renovation reduced the heating de-
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mand by more than 70% to 47 kWh/m? per year, or,
in absolute terms, to a total of 650 MWh per year. 300
tonnes CO, will be saved each year from heating and
hot water, which is equivalent to a reduction of 75 %.
Due to the ongoing quality assurance, some of the
facilities were adjusted in their first years of operation,
which lead to further savings.

Sources

Energieagentur.NRW:  http://www.energieagentur.
nrw.de/solarsiedlungen/page.asp?InfolD=5290
(07.07.2011)

Energieagentur.NRW: 50 Solarsiedlungen in Nordr-
hein-Westfalen. Die Siedlungen der Genossen-
schaft Erbbauverein Koln, Januar 2009: https://
services.nordrheinwestfalendirekt.de/broschue-
renservice/download/70262/solarsiedlung_erb-
bauverein_koeln.pdf

Erbauverein  Koln:  http://www.stadttechnik.de/
ese/08-04-07/vortraege_07-04-08/7_neuhaus.
pdf (07.07.2011)
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Project: Heidelberg ,Wohnquartier Blaue Heimat”

® Supply @ Refurbishment @ User level

Location:

Period of construction:
Settlement character:

Project status:

Implemented by:

Image 48: Low energy buildings “Wohnquartier
Blaue Heimat”© GGH Heidelberg

General information

The residential area is located in the district Hands-
chuhsheim in Heidelberg and is an example of mod-
ern urban planning from the 1920s. It was built in
1927 and 1951 and comprises a total of 155 apart-
ments and ten single-family semi-detached houses.
With the GGH as leading partner, the “Blaue Heimat”
was renovated as part of the pilot project “Niedrig-
energiehaus im Bestand”. The project was accompa-
nied by the Energie-Agentur (dena) (German Energy
Agency) and the Ministry of Environmental Protec-
tion, Trade and Energy of the city of Heidelberg and
funded by the Kreditanstalt fiir Wiederaufbau (KfW).

Initial Energy Performance

The building materials, energy and hot water supply
were out of date according to GGH Heidelberg, the
thermal insulation was poor or missing, resulting in
high operating costs. The floor plans did not meet
with the standards of today due to the partial lack of
bathrooms as well as the outdated room layout.

Aim of the Project

In addition to improving housing quality through
addressing the structural and spatial deficiencies, to
making the structure of the flats more heterogene-
ous, to creating new floor plans and types of apart-
ments and to increasing the living area through
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Programme:

® Network @ Integrated concept

Heidelberg

1920s and 1950s

Residential, old buildings, partially
listed buildings

Completed in 2007

GGH Gesellschaft fiir Grund- und
Hausbesitz mbH Heidelberg

adjusting the roof and balconies, the aim of the ren-
ovation work begun in 2004 was to create a climate-
neutral building complex without use-related CO,
emissions.

The primary energy was to be reduced by 80%, the
heating energy demand by 87 %. These numbers are
significantly better than required by the current Ger-
man Energy Saving Regulation (Energieeinsparver-

ordnung, EnEV) for new builds.

Activities

The project’s main activities included the energy
efficient renovation of the building envelope,
the installation of energy saving equipment and
the installation of ventilation systems with heat
recovery. Composite thermal insulation was applied
to the facades and insulation (up to 28 cm thick)
was also applied to the roofs and ceilings. Triple
glazed windows were installed and the south-facing
windows were made larger. Balconies were rebuilt
to ensure that they were thermally decoupled from
the main building structure. Alongside the central
heating and hot water supply, a ventilation system
with heat recovery was installed that could be
operated individually. Laundry drying rooms with an
efficient ventilation system were also created.

Energy ffic a nd Integrated
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To generate electricity and heat, a cogeneration plant
was installed, which operates on the principle of
combined heat and power generation. A photovoltaic
system was also installed.

The tenants will be informed about the energy
efficient use of technology in their homes in detail.

Results

The first construction phase (55 residential units) was
carried out in October 2005. In the first two years of
operation since the building was modernised, the
intended energy savings were achieved.

Through the synergy created by building insulation,
innovative technology and other ways of saving en-
ergy, the primary energy use for heating and electric-
ity was reduced from 438 kWh/m? per year to just 100
kWh/m? per year. In total, this represents a reduction
of 947 MWh of primary energy. The CO, emissions of
the apartments have been reduced by 79%.

The residual energy required is obtained from renew-
able sources from a wind power company, i.e. is CO,
neutral.

However, the ventilation heat loss was measured as
being too high. This was due to tenants using win-
dows to ventilate their apartments in spite of the
technical ventilation system. The GGH Heidelberg is

now providing training courses and events to explain
the technology to the tenants. Special features of the
apartments and the importance of a change in be-
haviour will be included in the training, with the aim
of reducing the heat loss.

The whole building complex was certified as a “Ze-
roHaus” (Zero House) residential building in a mul-
ti-stage certification process. The process is based
on a holistic approach to energy saving regulations.
On this basis, it sets more stringent limits. The certi-
fication includes monitoring of the planning proce-
dure and the reconstruction measures, in addition to
achieving energy savings.

Sources

Bundesinstituts fiir Bau-, Stadt- und Raumforschung
(BBSR) im Bundesamt fur Bauwesen und Raum-
ordnung: http://www.werkstatt-stadt.de/de/pro-
jekte/185/(06.07.2011)

GGH Heidelberg: Blaue Heimat Heidelberg, Altbausa-
nierung mit Modellcharakter, 2010, http://www.
ggh-heidelberg.de/content/e7/e2840/e2845/
BroschreBlaueHeimat.pdf (06.07.2011)

Stadt Heidelberg: http://www.heidelberg.de/servlet/
PB/menu/1176268/index.html| (06.07.2011)
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Project: Integrated District Energy Concept Karlsruhe-Rintheim

® Supply @ Refurbishment

Location:

Period of construction:
Settlement character:
Project status:
Implemented by:
Funding programme:

Image 49: Aerial view of the district Karlsruhe-
Rintheim © Stadt Karlsruhe, Liegenschaftsamt

® User level

® Network @ Integrated concept

Karlsruhe

1954-1974

Residential

In implementation
Volkswohnung GmbH Karlsruhe
EnEff:Stadt

General information

In 2009, the implementation of the model sustainable
district concept began in the residential district of
Karlsruhe-Rintheim. The district that is 0.25 km? in
size contains 34 buildings with a living area of around
75,000 m?. 86 % of these are owned by the municipal
housing company Volkswohnung GmbH Karlsruhe.
The buildings were constructed between 1954
and 1974. Nine of the thirty buildings owned by
Volkswohnung GmbH were renovated between 1998
and 2001.Two more were renovated in 2007 and 2008
and three buildings have been partially renovated.
Sixteen have not yet been renovated.

Initial Energy Performance

There is a typical post-war large housing estate with
correspondingly poor energy performance in the
northern section of the district. The area in the cen-
tre of the district is from the 1960s/70s. According to
EnEff:Stadt, although the heating equipment was rel-
atively modern, the energy standard was not signif-
icantly better. In the south of the district, there is a
primary and a secondary school. There is mainly gas
central heating, gas single-storey heating, coal ovens
and electric hot water heaters. A district heating net-
work is under construction.

EnEff:Stadt certified the district as having a high
need of refurbishment due to the building ages and
the technical quality that is no longer contemporary.
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53 % of the 30 buildings belonging to Volkswohnung
GmbH were classified as being in urgent need of ren-
ovation (figures from 2009).

The gas consumption of the buildings is known, un-
less individual ovens are used. The hot water demand
is not calculated separately. Depending on the level
of redevelopment, the gas consumption of the build-
ings varies greatly and is between about 60 kWh/m?
and about 220 kWh/m? living space. The renovations
that have been carried out so far demonstrate a level
of saving of 40% to 70% heating energy.

In 2007, the gas consumption of all 30 apartment
buildings of Volkswohnung GmbH was 9,040 MWhHs
per year according to EnEff:Stadt. Before the renova-
tion began in 1997 the annual gas consumption of
these buildings was 10,500 MWhHs, after the second
renovation phase (in 2009: 10 of 30 buildings reno-
vated) the amount is 8,460 MWhHs. In 1997, the total
annual heat demand of all buildings in the area for
heating and hot water was 14,200 MWh. By 2009 this
had been reduced to 11,470 MWh per year through
renovation already carried out.

Aim of the Project

According to EnEff:Stadt, the aim of the project is to
minimise the use of primary energy and CO, emis-
sions while keeping the project cost effective. The tar-
get of the project is to achieve reductions of at least
509% to 80 % primary energy and CO, emissions.

eroy Effic el nd Integrated

Energy
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All buildings that have not yet been renovated, or
that have only been partially renovated should be
modernised by 2015 according to various renovation
standards and using different technical equipment.
Four new buildings will also be constructed. This is so
EnEff:Stadt can obtain a relatively independent view
of the development of energy prices.

In addition, a district heating network will be set up,
supplied by a cogeneration plant and using heat re-
covery, which should be made active in 2011. The
buildings will be connected in steps. Volkswohnung
GmbH will monitor the energy efficiency of the exist-
ing heating plants using an energy management sys-
tem and improve them if necessary.

Tenants will be included in the energy-saving meas-
ures through surveys and a specially designed online
portal to check their consumption data.

In addition to innovations in building construction
and building monitoring and control technology, a
“low exergy approach” (LowEx) is being applied to an
entire residential district for the first time.

The implementation of the neighbourhood concept,
which began in 2009, should be completed by 2015.

Activities

To test the low exergy approach, two residential
buildings that were renovated to improve their ener-
gy performance between 2009 and 2010 and moni-
tored, were selected. The two rows of buildings with
5 storeys and a gable roof were built in 1956 and each
have 30 apartments with a floor space of 65.5 m2
They were renovated to different construction stand-
ards, and assessed using measured values. This expe-
rience will be used to formulate recommendations
for future refurbishments of this housing type.

All 16 non-renovated buildings and three partially
renovated buildings in the district should be mod-
ernised by 2014. The various buildings were grouped
into three types according to their renovation status.
The thermal insulation standard of the renovation
measures will be examined separately. The empirical
values from the two research buildings mentioned
above will be used.

The new district heating system will be supplied from
the district heating system of Stadtwerke Karlsruhe.
With a share of currently around 85% from combined
heat and power generation, after the construction
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of a pipeline to a refinery was completed in 2010,
around 40% of the heat demand in the Karlsruhe
district heating network can be supplied from waste
heat. This proportion may be increased, by subse-
quent expansion projects. The connection of the dis-
trict to the district heating network is done indirectly
through a transfer station, so that the district’s net-
work can be used with lower temperatures (initial
temperature max. 75°C, return temperature as low
as possible) than the upstream primary network of
the city public services. The pipeline to the transfer
station was built in 2008. The network, including the
power transfer station, is currently being expanded
and should be completed by 2012.

Half of the total costs for the project were allocated by
EnEff:Stadt (5,1 m €). Apart from additional funding
programmes the Volkswohnung GmbH will finance
the realisation of the sustainability district concept
which is set to be implemented until 2015 by afford-
ing 35-40m € additional financial means.

Results

The district energy concept for the Rintheimer Feld
has been completed and data for an evaluation of the
project has been available since late 2009. The ener-
gy monitoring and technical measurements started
in spring 2010.

The feasibility study for the two demonstration build-
ings has been completed. The first of the two study
buildings has already been renovated and in 2010 the
tenants moved back in. The detailed planning docu-
ments for the second building have been completed
and construction work has started.

Since the heat demand after project completion de-
pends on the scope and type of energy efficient ren-
ovation of the buildings and this can only be deter-
mined once the project has begun, at the moment,
only plausible estimations can be made for the pro-
ject’simpact on heat demand. It is estimated that the
heat demand for heating and hot water will amount
t0 6,200 MWh per year after completion of the project
in 2015. A precondition is that all remaining buildings
belonging to Volkswohnung GmbH would be reno-
vated according to an average standard of 75 kWh/
m? by this date.

The specific primary energy use and CO, emissions
to meet heating needs will be reduced by about 84%

En egyEff:e con dl 1egated
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according to current plans and compared to the be-  EnEff:Stadt: http://www.eneff-stadt.info/de/pilotpro-

ginning of the renovation measures according to jekte/projekt/details/integrales-quartiers-ener-
EnEff:Stadt. giekonzept-karlsruhe-rintheim/ (06.07.11)

BINE Informationsdienst: Integrales Energiekonzept

Sources fir ein Wohnquartier, Projektinfo, Januar 2010,

Erhorn-Kluttig, Jank u.a.: Energetische Quartierspla- http://www.eneff-stadt.info/fileadmin/media/

nung, Frauenhofer IRB Verlag, Stuttgart 2011. Publikationen/Dokumente/BINE_Projektin-

fo_0110_01.pdf (06.07.2011)
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Project: Renovation, renewable energy and electric mobility in Dresden/Gorbitz

® Supply @ Refurbishment

Location:

Period of construction:
Settlement character:
Project status:
Implemented by:

Programme:

Image 50: Thermally insulated residential build-
ing Hetzdorfer Stral3e 18-24 © EWG Dresden

General information

The large housing estate Dresden Gorbitz is the
youngest and largest housing estate in Dresden. Be-
tween 1981 and 1989, 14,000 apartments were con-
structed (now 12,018) using typical Soviet-style de-
signs for large residential blocks. 5,740 apartments
are owned by the Eisenbahner Wohnungsbaugenos-
senschaft
(EWQ)).
The EWG created a concept for the area and submit-
ted it to a nationwide competition for the energy-ef-
ficient renovation of large housing estates and it won
a gold medal alongside four other participants.

(railroad worker housing association

Aim of the Project

The aim of the concept created by the EGW is to ren-
ovate around 1,000 apartments in combination with
the implementation of pilot projects to generate
electricity from renewable energy sources and elec-
tromobility.

The energy demand of the buildings after the renova-
tion should exceed the requirements of the German
Energy Saving Regulation (Energieeinsparverord-
nung, EnEV) for new builds. According to this regu-
lation, up to 50 % of the energy costs could be saved.

@ User level

® Network @ Integrated concept

Dresden
1981-1989
Residential

Eisenbahner Wohnungsbaugenossen-
schaft (EWG)

Activities

In addition to installing very good insulation, opti-
mizing thermal bridges and the improvement of air
tightness, heat is supplied from district heating with
combined heat and power.

The district heating supply is coupled with a CO,
high-temperature heat pump that uses waste heat
from the main sewer line.

“Energy roofs” connect an intelligent energy man-
agement system, small wind turbines and photovol-
taic panels installed onto the building (include on the
building facade) with an innovative storage system.
The renewable energy from wind, sun and waste
heat will be directly available to the residents of the
building to remove the need to feed the electricity
into the interregional electricity grid.

The area was found to be suitable for the effective use
of wind turbines following extensive wind measure-
ments. The available wind comes up to 90 % from one
direction. The wind speed distribution and strength
resulted in a predicted energy yield of 3,500 kWh per
wind turbine per year.

The electricity generated by wind energy should be
enough to almost completely cover the necessary
energy for powering the buildings’equipment. Excess
electricity is used in a mobility concept in electric cars
and electric scooters or used for electric mobility.

MEH Energy
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A compact vehicle can, for example, have a realistic
energy consumption of 20 kWh per 100 kilometres.
This is equal to 17,500 kilometres per year for each
wind turbine per year. The typical range of contem-
porary electric cars is 50-168 km and they are there-
fore adequate for commuting. Small scooters have
an energy consumption of four to six kilowatt hours
per 100 kilometres. Smaller electric bikes are already
available in various different versions.

The energy consumption of the tenants will be shown
visually in order to motivate them to save energy.

Results

A small wind turbine has already been putinto opera-
tion in Gorbitz. On 14" June 2011 the EWG tested the
system on the roof of an office building, including a
test on noise pollution.

The wind turbine with 5 blades has a diameter of 2.5
m. The estimated yield of approximately 1,800 kWh of
electricity per year is used to supply part of the basic
energy requirements.
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Sources

Bundesministerium fur Verkehr, Bau und Stadtent-
wicklung: Energetische Sanierung von Grof3raum-
siedlungen auf der Grundlage von integrierten
Stadtentwicklungskonzepten, Berlin 2009.

Eisenbahner Wohnungsbaugenossenschaft: www.
ewg-dresden.de (06.07.2011)

Berliner Energieagentur: http://www.berliner-net-
zwerk-e.de/newsletter/?nl=m:0 (06.07.2011)

EA EnergieArchitektur GmbH: www.ea-gmbh.de/ue-
ber_uns/WohnenUndMobilitaetDW01_2010.pdf
(06.07.2011)

Firma thermea. Energiesysteme GmbH:

http://www.thermea.de/files/thermea_anwendung_
grosswohnsiedlung.pdf (06.07.2011)

Bundesministerium fiir Verkehr, Bau und Stadtent-
wicklung: http://www.bmvbs.de/-,302.1062876/
Wettbewerb-Energetische-Sanier.htm
(06.07.2011)
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Project: Upgrading of district heating by low-scale investments in Wernigerode

® Supply @ Refurbishment

Location:

Period of construction:
Settlement character:
Project status:
Implemented by:

Programme:

Image 51: Socially deprived multi-storey build-
ings © Parabel Energiesysteme GmbH

® User level

® Network @ Integrated concept

Wernigerode / Saxony-Anhalt
1980-1985

Residential

Completed in 2010

Gebaude- und Wohnungsbaugesell-
schaft Wernigerode mbH
Urb.Energy

General information

Late GDR-built residential buildings constructed be-
tween 1980 and 1985 were cost effectively upgraded
in the realm of energy efficient heat supply. Compris-
ing 29 blocks with a total living area of 61.700 m?> the
deprived accommodation units amount to 1.124.

Initial Energy Performance

The entire building ensemble in Wernigerode with
altogether 29 buildings is completely provided with
district heating, as it is deemed to be typical for GDR
block buildings.170 kWh/m?a totals the entire heat
energy demand of the ensemble.

Aim of the Project

Aim of the measures in Wernigerode was to adapt the
existing heating distribution networks optimally to
the actual needs, in order to reach significant energy
costsavingsandtoimpede unnecessary consumption
at the same time. Besides it should be checked to
what extent a stepwise implementation tends to be
feasible and what savings can be eventually achieved
by it. The project could act as a role model for the
energetic and economical leverage even of lower-
scale investment refurbishment.

Activities
The engineering company BBP Bauconsulting mbH
has been contracted to plan and to implement the

energy saving in 3 steps. The first one was a detailed
consumption analysis and analysis of energy saving
potentials on the basis of available consumption data
and a stock recording of the heating stations, the dis-
tribution net and the radiators. Secondly they were
assigned to render a calculation of new connected
loads and to implement upgrades of heating con-
trols. In the third place BBP supplied an optimization
of hydraulics by hydraulic balance.

Results

During first and second step 0.49 €/m’ investments
face 2.08 €/m? savings per year, whereas investment
step three entailed expenditures of 5.34 €/m’ and
0.99 €/m? per year.

The initial final energy consumption of ca.
9,309 MWh/a could be reduced to a final energy con-
sumption of ca. 7,620 MWh/a, which means savings
about 18 %.

In Conclusion the example of Wernigerode proves
that even minor investment measures can lead to no-
table energy savings.

Sources
Summary Wernigerode, elaborated by englerschnei-
der Energieplanung 2011.
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4 Glossary

Cogeneration Heat & Power (CHP)

Cogeneration of Heat and Power (or Combined Heat
and Power) is the use of a heat engine or a power sta-
tion to simultaneously generate both electricity and
useful heat. Besides of large-scale CHP power plants,
nowadays micro CHP units for natural gas are availa-
ble down to 5 kW electrcial power and 12 kW, heat.
This gives an opportunity for cogeneration in neigh-
bourhood or small clusters in local heating systems.

Separate production of electricity and heat

o Electricity
160 “ 36

P Heat
100 ., Boller < o

Efficiency: (36+80)/200=0,58 or 58%

Cogeneration
Electricity
100 IEEIp "
Heat
55

Efficiency: (30+55)/100=0,85 or 85%

Diagram 10: CHP advantages (Source: Bioenergieberatung
Bornim)

Energy Efficiency

contains the assessment of energetic quality and ef-
fectiveness in building stock by comparing energy
demand parameters with referential levels of com-
parable buildings or by evaluating the energy con-
sumption of an existing building in relation to com-
parable buildings.

Heat energy demand

is the necessary calculated heat demand for main-
taining fixed thermal room conditions in accommo-
dation units during heat periods.
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Primary energy demand

describes the total amount of energy which is re-
quired for extraction, transition and distribution of
fuels outside building-level, as well as the specific en-
ergy content of used fuels and the auxiliary energy
for installation engineering.

Final energy demand

is the amount of energy the installation engineering
gets provided with to ensure the determined interi-
or room temperature, the heating of warm water and
the requested illumination throughout the year.

Auxiliary energy

describes the energy amount used to transform the
feeded-in energy by heat-, water-, ventilation- and
lighting systems.

Renewable Energy Sources (RES)

Are naturally replenishing energy sources, such as
sunlight, wind, rain, tides and geothermal heat. The
share of renewable energy sources for the global final
energy consumption amounts to 16%.

Smart Metering

Describes the use of two-way communication electri-
cal meters on building level. Smart meters record the
consumption of electric energy and deliver the infor-
mation at least daily to the respective utility in order
to lower energy consumption and energy costs.

District Heating

Provides space and water heating on district level
from a centralized power plant for residential

and commercial buildings. District Heating with
Combined Heat and Power is the cheapest method
to reach low carbon emissions
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U-value

is the measure of the rate of heat loss through a
material. Applied to buildings it describes the thermal
conductivity of the external walls. Generally speaking
the U-value should be as low as possible to impede
unnecessary heat losses.

IUDC

Integrated Urban Development Concept (IUDCs)
approaches combine the various sectoral planning
concepts usually made for a city or neighbourhood
and aims to achieve sustainable improvement of all
relevant aspects of territorial use in a specific area.
The underlying idea is to avoid misleading planning
and instead to achieve synergy effects by dealing
with all topics and sectors in one planning process.
This target is achieved by combining not only physical
investments in buildings and infrastructure, but also
measures to promote economic development and
social inclusion.
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Sustainable Energy Action Plan

Sustainable Energy Action Plans (SEAP) use the results
of the Baseline Emission Inventory to identify the
best fields of action and opportunities for reaching
the local authority’s CO, reduction target. It defines
concrete reduction measures, together with time
frames and assigned responsibilities, which translate
the long-term strategy into action.

Heat Pumps

A heat pump is a dual system that provides energy
efficient heating in the winter months and energy
efficient air conditioning in the summer months. A
heat pump differs from a gas, oil, or electric furnace
by transferring heat instead of producing heat. A heat
pump can generate up to 4 times more energy than
it consumes by moving heat instead of generating
heat. Beside air source heat pumps there exist dual
fuel/hybrid and geothermal heat pumps.
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EEC Energy Efficiency Commitment
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EnEv  Energie-Einsparverordnung (German Energy Saving Ordinance)
ENP European Neighbourhood Policy

ERDF  European Regional Development Fund

IUD Integrated Urban Development

IUDC  Integrated Urban Development Concept
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TA Target Area

WP Work Package
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