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1 Introduction 

n0e-sport paves the way towards NZE Sports Facilities, by designing, demonstrating and communicating an 
integrated package of building renovation, new technology, energy saving methods and renewable 
energies. 
This integrated package for NZEB initiatives is directed towards a typology of buildings that ranks as a 
particularly high consumer. Tested and documented solutions for energy use in sports facilities assist public 
and private stakeholders involved in the management and maintenance of such buildings.  
Across Europe energy actors lack an adequate policy framework to boost creation of NZE sports facilities 
and the financial resources or incentives to apply it. Moreover, sports facility operators are often unable to 
apply proposed measures as they lack appropriate knowledge and experience in this field.  
 
n0e-sport will: 

 Raise knowledge and awareness about potential for NZE sports facilities; 

 Offer practical and tested solutions that pave the way for NZE sports facilities in different areas, 
thus developing an integrated package of technological and non-technological solutions in terms of 
energy efficiency (EE) measures and renewable energy systems (RES); 

 Apply systems to monitor and evaluate the impact of solutions for NZE sports facilities; 

 Provide long term recommendations to policy makers on development of NZE sports facilities; 

 Promote a multiplier effect and uptake of the integrated package by communicating project results. 
 
The n0e-sport methodology can be summarised as follows: 

 Comparative analysis on energy use and consumption in sports facilities across the EU and on 
solutions for NZE sports facilities, including organisational /management / behavioural solutions, 
renewable energy solutions and technological solutions 

 7 integrated packages of initiatives for the creation of nearly zero sports facilities 

 Pilot actions in 7 areas in min. 18 buildings 

 1 set of Guidelines for NZE sports facilities, with Policy Recommendations 

 Long term plans for the development of NZE sports facilities in the EU 

 A series of participative exchange events and study visits and a wide communication campaign 
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2 Partners within the project 

n0e-sport groups 7 partners from 7 countries, who have all identified sports facilities as key energy 
consumers: 

 AFE - Agenzia Fiorentina per l'Energia Srl (Italy), as the project Coordinator, is in charge of 
management and coordination activities, as well as Communication and Dissemination. AFE was 
founded in October 2000 under the EU SAVE II Programme as the energy management agency 
across the entire Province of Florence. AFE operates as a holistic local energy manager by means of 
programmes and actions to promote: management of energy demand, rational use of energy 
promotion, use of renewable energy sources; dissemination of products and technologies for 
environmental safeguarding and conservation; methods for energy audits and training of technical 
personnel; local energy requirements and mobility. In the field of buildings, AFE works according to 
the ClimateHouse method, the EE certification that promotes the adoption of building construction 
methods that meet energy saving and environment protection criteria. In this way, AFE supports 
public and private entities in the construction and refurbishment of NZEB. The agency has worked 
on a number of council level building regulations, which can be adapted to sports facilities. AFE has 
signed a cooperation agreement with Fiorentina Nuoto, a company that manages swimming pools 
across Florence, including two pools that will be involved in the pilot action: San Marcellino (25m) 
and the Olympic pool of Bellariva (2 pools - 50m and 25m). AFE will also work with Florence Local 
Council, as the main owner and manager of sports facilities in the area; 

 CLEAN (Denmark), is the Work Package leader for WP2: Territorial Analysis and Comparative 
Exchange. Active since 2006 (previously as The Lean Energy Cluster), CLEAN creates the best 
condition for developing energy-efficient technologies and solutions, encouraging innovation and 
economic development in this field. They bring together interested parties (enterprises, research 
institutions, public authorities), who see a business opportunity in the development, manufacturing 
and sale of products and services based on energy efficiency technologies. This involves the whole 
spectrum of activities, from energy generation to energy consumption. Being an Innovation Cluster 
initiative based on members' well-established competencies in the fields of mechatronics, energy 
systems, industrial production technology and business development, they work to promote 
energy efficiency based on sustainability throughout the value chain of the entire energy system. 
CLEAN's focus is therefore on developing technologies and solutions in the fields of energy 
efficiency and intelligent energy systems; 

 AREAL - Regional Agency for Energy and Environment of Algarve (Portugal), is a non-profit 
Association dedicated to promoting energy efficiency and use renewable energy, in favour of 
Sustainable Development in the Algarve. AREAL assumes a central element in ensuring the Regional 
Energy Innovation responsiveness, and the provision of services that excel in efficiency and quality. 
AREAL offers to the Algarve region a diverse range of intervention areas, where the focus in the use 
of Renewable Energy Sources and the imposition of higher Efficiency does not stop marking 
position. In this collaboration with local partners and open to international cooperation, it is AREAL 
intention to promote and participate in actions that lead to a more efficient use of energy and 
Algarve’s Energy resources in order to encourage Investment in Renewable Energy projects and 
introduce new technologies in regional energy systems; 

 City of Eindhoven (Netherlands), is the leader of WP3 - Design and Development of Integrated 
Package and Guidelines. The city of Eindhoven is leading in technology and in sustainable 
development. Design, innovation and sports are the main focus points for the city. Eindhoven has 
undertaken a variety of measures to increase energy efficient buildings and districts. Within the city 
of Eindhoven, the sector Sports and Movement has its own energy department, which main task is 
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to monitor and reduce energy consumption in sports facilities. The ultimate goal is to be energy 
neutral in sports facilities in Eindhoven. Sports and innovation comes together in the three field 
labs for sports innovation that are active in the city. One of these “InnoSportLab Sport en Beweeg!” 
works on innovation for sports promotion and sports facilities for recreational sports. 
InnoSportLabs is also part of the Dutch foundation InnoSportNL; 

 City of Vukovar (Croatia), is the owner of most sports facilities in the area and is a financier or co-
financier of local sport associations using those sports facilities. There is an urgent need to 
introduce energy efficiency measures and energy usage unified monitoring methodology for those 
facilities. City of Vukovar has undertaken a number of energy efficiency projects and works with a 
variety of stakeholders in the City, including the public companies for manufacturing, distribution 
and supply of heating energy and Community Sports Association of the City of Vukovar, an 
umbrella association of all local sport associations; 

 Cyprus Energy Agency (Cyprus), is a non-profit public organization, established to promote 
renewables, energy saving, rational use of energy and sustainable transport. The European 
Commission through the Intelligent Energy-Europe programme and the Union of Cyprus 
Communities supported the establishment and operation of the Cyprus Energy Agency. In the 
Management Board 6 key groups are represented including local authorities, consumer's 
associations, environmental foundations, professional associations, energy experts from academic 
and research sector. The main objectives of the Agency are to contribute in the achievement of the 
sustainable development, taking into consideration the Lisbon Strategy and the European Strategy 
for Sustainable Development and the energy policy of the European Union, which aims the security 
of energy supply, competitiveness, sustainability, tackle climate change, promotion of renewables, 
energy savings and efficiency and sustainable transport; 

 DCC - Derry City Council (UK), coordinates WP4 - Pilot phase: Application and Monitoring. Derry 
City Council has been actively involved in reducing its energy consumption by appointing an Energy 
Manager in 2006 and has a rolling programme for implementation of energy efficiency projects 
throughout its estate. DCC owns and runs all the leisure centres in the city. The Energy Manager for 
the Council is responsible for reducing the Council’s energy consumption and, therefore, has a 
direct mandate to do so in all council buildings, including sports facilities. The Council will work 
directly with 3 sports facilities (City Baths; Lisnagelvin Leisure Centre; Templemore Leisure Centre), 
which own and manage. DCC has extensive expertise in energy performance, management of 
sports facilities and funding of actions related to reduced energy consumption. The partner works 
throughout the project with members of various Council committees dealing with environment and 
services. 
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3 Work Package 3: Design and Development of Integrated Package and 
Guidelines 

The work package identifies, develops and communicates feasible management/organisational based, 
technological and renewable energy related solutions. Partners are involved in a phase of debate and 
analysis of the solutions identified in Work Package 2 in order to structure them into a coherent work plan 
of activities and provide an initial feasibility analysis of their implementation and possible impact. Partners 
then select element of the integrated package and test them in pilot actions (Work Package 4).  
The results of these pilot actions are used to develop a set of guidelines and policy recommendations that 
are communicated to key target groups to promote uptake of such integrated solutions. In this way, the 
focus of the project is not just the package itself, but also the communication and dissemination aspect, 
which is vital to get more NZEB early on. Tasks are structured in a chronological manner, starting with an 
analysis of solutions, before designing and updating the Integrated Package and, as a result, developing 
long term plans and a set of Guidelines and Policy Recommendation.  
 
On the basis of the results of Task 3.1 each partner designs, regarding the results of the energy audits, an 
integrated package of initiatives to promote the creation of nearly zero sport facilities in their specific local 
area. Task 3.2 represents a meaningful, integrated plan that encourages and provides technical support for 
the renovation of sport centres in the partner areas. Each plan covers the local area in general (considering 
the different sport facilities) before going to describe in detail the integrated package for the buildings 
chosen for the pilot phase (WP4). It includes funding sources, timing, detailed descriptions of activities. 
Each partner prepares a detailed report, which forms the basis of the pilot phase (WP4) and of 
communication with local stakeholders to promote the long term adaptation of the package. The 
integrated package is developed in collaboration with key actors and target groups to ensure that it meets 
their needs and is feasible in the local context. 
 
Once the integrated package has been defined, it is tested in a pilot action (WP4). 
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Integrated Package  

The starting point for defining the integrated package is the total list of solutions from work package 3.1. The 
integrated package is a set of solutions/actions taken into the pilot phase. These solutions/actions need to be realistic 
in time and financially.  
 
Each plan covers the local area in general (considering the different sports facilities) before going on to describe in 
detail the Integrated Package for the buildings chosen for the pilot phase. It includes funding sources, human 
resources, timing, detailed descriptions of activities.  
 

3.1 Behavioural measures CLEAN 

Behavioural Measures: 
  

 Cover pools 

 Keep the area dry 

 Descale shower heads 

 Commissioning 

 Control water replacement and cleaning as needed 

 Awareness campaign 

 
Contents 

 
Executive Summary 
 
This report considers the potential behavioural actions that CLEAN have identifed for implemetation in the pilot 
buildings. Individual behavioural actions will not save energy in isolation, it will require a combination of several 
behavioural actions or a combination of several people taking the same or different actions to ensure real savings are 
acheived. 
 
Behavioural actions generally identify areas of waste which are going on un-noticed, identify poor practice, or identify 
a done care attitude such as “it’s not in my job description”, “no-one told me to switch it off”, “sure it’s always been 
left on”, etc.  
 
Examples of energy wastage include simple actions like swiching lights off in unoccupied rooms, turning heating down 
in unoccupied rooms, switching lights off in areas between bookings, reporting maintenance issues in a timely 
manner, the list is not exhaustable. 
 
Effective behavioural actions can save approximately 5% of the building energy consumption and is generally regarded 
as soft measures which cost very little to implement. However, behavioural action are probably the most difficult to 
implement because they require a change in the way people approach and do their job on a daily basis and people are 
always resistant to change. 
 
It is therefore important to engage with the building users to identify the potential areas of wastage and to involve 
them in the development of a training programme to educate them in reducing the wastage and making the building 
more efficient.  
 
A robust training package highlighting the cureent wastage, ways to reduce waste and the benefits to the 
organisation, building users and satff is essential to the success of any behavioual change programme. 
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Measuring the success of implementing behavioual change is always difficult and is usually done by recording energy 
consumption over a set period of before delivery of the training and comparing it with a similiar timeframe after 
training is complete. Spot checking to verify the actions are being implemented is also an indication that the measures 
are being effective. 
 
The main stakeholders will be the building operatives and it will be important to ensure their engagement throughout 
implementation of the behavioual actions. 
 

1. Description of behavioural measures 
 

Cover pools 
Covering swimming pools will decrease evaporation and save on heating. Pool covers act as a passive solar 
collector by capturing the sun’s radiant heat. When a pool is covered, there can be a solar heat gain up to 10 to 15 
degrees, making it less expensive to heat the pool. This solution can save up to 70 % on heat, water, chemicals, 
equipment, cleaning and other operation costs for the pool. 
 
Keep the area dry 
By keeping the areas dry the need for ventilation will be lower. By dring 1 m

2
 of wet floor area the ventilation rate 

can be decreased by 20 m
3
/h. 

 
Descale shower heads 
By installing smaller shower heads that are also self cleaning using airjet stream will reduce devaporation and 
save on fresh water consumption. 
 
Commissioning 
Energy savings can be achieved by implementing commissioning processes in order to check ventilation systems 
for maximum heat recovery, efficiency and maintenance aswell as pumps for corrosion etc. This will save 15-20 % 
on the energy used for heating. 50 % of the energy use is used for ventilation. 
 
Control water replacement and cleaning as needed 
Set the replacement and cleaning of bathing water to happen according to need and hygiene requirements. This 
will save on heating. 
 
Awareness campaign 
Improve the ownership felt by employees and users to achieving a more energy efficient building.This is 
estimated to be able to achieve energy savings of 5 - 10 %. 
 
There are risks associated with the implementation of employee energy awareness campaign such as: 

 Senior Management Committment 
Senior Management must fully support the campaign  

 Funding 
Funding must be available to produce the necessary documentation and training materials, room 
booking/allocation, hospitality, etc. A rule of thumb is that at least 1% - 2% of the total utility bill should 
be allocated to the campaign. 

 Response Resources 
It is necessary to take on board and reponse to suggestions/ideas put forward by employees. 

 Staff Involvement 
Engage staff in the design and implementation of the awareness campaign, do not delegate to an 
external consultant 
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 Co-ordinated Strategy 
Ensure the energy campaign is linked and co-ordinated to other issues/startegies within the 
department/company/regional or national level. 

 Targeting 
It is important to set a reduction target and to target the resources within the orgainstion that can 
deliver on the target 

 Future Proofing 
Campaigns have a limited life cycle. There must be an mechanism in place to ensure momentum 
continues after the campaign ends 

 Feedback 
Look for feedback on the progress of the campaign, corolate the results and communicate to the 
employees 

 Timing 
Energy awareness campaigns are change programmes that movitate people who are energy savers and it 
is important to chose the right time to implement the campaign. 

 Morale 
It is important not to launch the campaign if morale is low in the organisation 

 Investment 
The awareness cannot to implemented in isolation, investment in energy efficency plant and equipment 
should also be carried out. 

 Motivation  
It is important to send clear positive messages to employees on th ereasons why its important to save 
energy. 

 
2. On what energy-use does the measure saves 
 
Behavioural measures will result in savings through reductions in thermal energy for heating & domestic hot 
water, resulting in saving in natural gas or gas oil, electrical energy and water for showering and other domestic 
uses. 

 
Examples of poor behaviour of employees include, but is not limited to the following 

 Lights on in unoccupied rooms 

 Out door lights left on between booking periods 

 Heating on in unoccupied rooms 

 Windows left open 

 Doors left open 

 Computers not switched off at night 

 Doing tasks the “way it has always been done” 

 Excessive printing 

 Excessive water usage from showers, taps and toilets 
 

 
3. Combined effect with integrated package 
 
Saving energy by behavioural actions generally have a combined affect as they are based on doing something 
different or doing it the right way as opposed to taking short cuts. Thus a single behavioural change is umlokely to 
lead to any signifigant saving, it is only the combined affect of several actions or the combined affect of several 
people taking the same or different actions that will untimately give real savings. 
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3.2 Technological Measures CLEAN 

 

Measures: 
 

 Control heating 

 Exchange radiator valves 

 Optimise ventilation system 

 Circulation pump 

 Select pumps with coating 

 Upgrade hot water boiler 

 Lightning upgrade 

 Automise lightning 

 Lightning upgrade - exterior 

 Insulate pipes, pumps etc. 

 Insulate envelope  

 Airtight envelope 

 Change windows and doors 

 Equipment 

 Hand dryer 

 Solar collectors 

 Turn down when closed 

 Natural ventilation 

 Geothermal heat 

 Photovoltaic 

 Wind power 

 Indoor comfort 
 
Contents 
 
Executive Summary 
 
This report considers a range of potential projects which CLEAN have identified for implemetation in the pilot 
buildings. The projects are designed to save elctricity and thermal energy in the form of reductions in either natural 
gas or gas oil.  
 
Prior to implementation, each project will require a period of monitoring on the specfic energy source which will be 
affected by the introduction of the new technology. This monitoring period will be repeated after completion of the 
project for comparision and verification of actual savings. The monitoring technique willl vary depending on the 
project and the technology to be deployed. 
 
The combined benefit for implementation of energy efficency measures in the pilot buildings will be different 
depending on which technologies are  deployed in the combination, with some of the buildings idendified only having 
one measure implemented. 
 
However, the most significant benefit as a stand alone measure or a combination will be associated with energy from 
a renewable source as these technologyies have the best potential to reduce the carbon footprint of the pilot building. 
 
 

1. Description of energy efficiency measures 
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Control heating 
Control and optimization of the heating system will save on energy spent on heating. 
 
Exchange radiator valves 
Exchanging the radiator valves will save substantially on heating. Estimates are between 7 % and 22 % depending 
on the valves. Results show that 8 % of the savings comes from reducing temperature at night.  
 
Optimize ventilation system 
Energy savings can be achieved by checking ventilation systems for maximum heat recovery, efficiency and 
maintenance. 
 
Circulation pump 
Reducing the running time of the circulation pump will reduce electricity usage. 
 
Select pumps with coating 
Putting coating on existing pumps or buy new ones with coating can make them up to 19 % more efficient.  
 
Upgrade hot water boiler 
Exchanging the hot water boiler with a more insulated one can save reduce its electricity consumption by 20 - 50 
%. Generally smaller insulated boilers are better than big ones with load loss. 
 
Lightning upgrade 
Several improvements can be made to the lightning system in order to achieve savings. Inefficient indirect 
lightning can be replaced with glare-free direct illumination. Energy-efficient lightning can be installed in the hall, 
changing rooms, corridors etc. and light levels can be regulated after function. In total estimates range between 
20 and 50 % reduction in the electricity used on lightning. 
 
Automise lightning 
Adding motion sensors, time management and daylight sensors to the lightning will reduce electricity usage for 
lightning by 50 %. 
 
Lightning upgrade - exterior 
Upgrading exterior lights to LED lamps and turning them off at night will cut electricity usage by 50 - 90 %. 
 
Insulate pipes, pumps etc. 
Insulating the hot water tank will reduce energy usage for heating by 10-300 kWh/m. 
 
Insulate envelope  
Insulating the envelope or expanding area with new energy-efficient envelope will reduce heating costs by 25 - 75 
%. Insulating from the inside will also reduce the sound level improving the indoor environment. 
 
Airtight envelope 
Checking the construction for air leaks in corners, windows, openings, doors, ventilation system etc. will reduce 
heating costs by an estimated 5 %. 
 
Change windows and doors 
Replacing windows and doors with two or three layer class or doors to a lower U-value will secure the airtightness 
potentially reducing heating costs by 15 - 20 %. 
 
Equipment 
Replacing refrigerators, coolers etc. with A++ products will reduce electricity consumption. 600 - 3.000 kWh can 
be saved by replacing A+ with A+++. 
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Hand dryer 
Replacing inefficient hand driers with more efficient ones or installing hand driers if none exist will save energy 
and/or paper. 
 
Solar collectors 
Installing solar collectors can help heat water and thereby save energy spent on heating. 
 
Turn down when closed 
Proper management of the energy when the facilities are closed can save up to 33 % on heating. 
 
Natural ventilation with heat recovery or cooling 
Installing natural ventilation system with heat recovery and cooling can save up to 40 % on heating costs. 
 
Geothermal heat 
Replacing oil or gas boilers with earth heat can save between 50 - 70 % on energy costs. Can for instance be 
placed under the playing fields. 
 
Photovoltaic 
Installation of  24 kWp photovoltaic and reduce electricity costs. For instance: 90m2 will gain 4.000 kWh. 
 
Wind power 
Installation of small house windmills can generate further green energy and reduce electricity costs. 
 
Indoor comfort 
Improving the temperature and humidity can decrease the ventilation rate and save energy. 

 
 

2. On what energy-use does the measure saves 
 
Each measure is specific to saving either electrical energy or thermal energy in the form of reductions in 
consumption of natural gas or gas oil. None of the proposed measures identify  a water saving  metodology, but 
this option will be considered at a later date in the project. 
 
Potential savings will vary depending on the specific project and the actual consumption measured by minitoring 
prior to implementaion of the measure. Typical savings for each measure is detailed below. 
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3. Timescale of implementation 
 

Timescale will depend on the actual project, the pilot building, the amount of previous budget spend, the 
remaining budget available and the lead time of the technology to be deployed. Howver, typical timeframes from 
conception to mplementation would be as follows:  
 
Control heating        9 months 
 
Exchange radiator valves       9 months 
 
Optimise ventilation system       6 months 
 
Circulation pump        6 months 
 
Select pumps with coating       6 months 
 
Upgrade hot water boiler       6 months 
 
Lightning upgrade         6 months 
 
Automise lightning        6 months 
 
Lightning upgrade - exterior       6 months 

 
Insulate pipes, pumps etc.        6 months 
 
Insulate envelope        6 months 
 
Airtight envelope        6 months 
 
Change windows and doors       6 months  
       
Equipment         6 months 
 
Hand dryer         6 months 
 
Solar collectors        6 months 
 
Turn down when closed       6 months 
 
Natural ventilation        6 months 
 
Geothermal heat        6 months 
 
Photovoltaic         6 months 
 
Wind power         6 months 
 
Indoor comfort        6 months 
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4. Combined effect with integrated package 
 

Combined savings cannot be determined at this stage as its unclear which projects will be implementated in the 
pilot buildings. Each project will have an individual business case assement prior to implementation and where 
two or more projects are implemented in the same pilot building, the overall cummulative effect will be 
determined. 
 
Purchase of electricity from a renewable source such as wind power, generation of electricity from Solar array’s 
and the generation of heat from biomass products are likely to have the optimal combined effect for reducing the 
carbon footprint of the pilot buildings. 


